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PRESIDENTIAL     ADDRESS 
LM)IA     M.     DEWITT 

1  wish  Hr^i  to  express  to  you  my  appreciation  of  the 
lionor  conferred  upon  me  in  electing  me  as  your  presi- 
dent and  my  earnest  desire  that  our  meetings  this  year 
may  he  full  of  interest  and  value. 

ilie  interest  of  our  programs  depends  solely  upon 
vou,  memhers  of  the  organization.  Pathology  is  such 
a  large  suhject  that  there  can  be  little  lack  of  material 
and  interesting  material  for  ])resentation.  When  we 
used  to  think  of  I'athology  as  involving  only  the  his- 
tology of  diseased  tissues,  only  those  familiar  with 
micro.scopic  work  could  hope  to  add  nnich  to  the 
interest  and  value  of  a  pathologic  i)rogram.  Hut  now 
that  we  include  in  our  idea  of  the  scojjc  of  pathology, 
not  only  the  changes  of  tissues  seen  at  autopsy  or  in 
surgical  operations,  the  microscoi)ic  changes  of  the 
tissues  and  fluids  of  the  diseased  body,  but  also  the 
chemical  changes,  the  causes  of  the  disease,  the  condi- 
tions which  lead  up  to  certain  changes,  the  subject  has 
become  much  broader  in  its  interests.  Whoever  there- 
fore studies  his  patients  thoroughly,  will  devote  much 
attention  to  some  phase  of  pathology.  I  \v  must  study 
the  blood  and  conijjare  it  with  the  blood  of  the  ])atient 
in  health  and  observe  the  changes  that  take  place  as  the 
disease  j^rogresses.  He  must  study  the  fluids  of  the 
body,  both  e.xcretory  and  secretory,  as  well  as  the  tis- 
sues microscopically  and  chemically,  determining  how 
all  these  differ  from  the  normal. 

Xo  case  studied  in  this  exhaustive  manner  can  fail 
1(1  add  something  to  our  knowledge  fif  medicine  as  well 


as  of  |)alhnl()j4\-  and  any  ))li\>ician  who  su  studies  liis 
cast's,  will  often  ha\c  something  of  interest  to  re])ort  to 
a  society  of  this  character.  1  le  need  have  little  fear 
that  his  hndini^s  will  i^ive  us  nolhin.L;  new  to  think 
ahout  and  to  discuss.  l'-\'ery  case  is  sure  to  have  some 
points  difterent  from  anv  other  case  of  the  same  dis- 
ease if  only  the  in\•e^ti,^ati(ln  has  ])een  i)ainstakin^' 
enou^^ii  to  Inid  the  points. 

I'erha])>  no  disease  has  l)een  longer  known  and  more 
carefully  studied  than  tuherculosis.  And  yet  the  last 
tifteen  years  have  added  much  to  our  knowledi^^e  of  tlie 
disease  and  all  its  manifestations.  Lawrason  Brown  in 
his  presidential  address  before  the  National  'Puhercu- 
losi.s  Association  at  .Santa  Barbara  la^l  June  said: 
Knowledge  of  Tuberculosis  has  come  \ery  slowly.  It 
required  two  thousand  three  hundred  years  to  ])ro\-e 
that  pulmonary  tuberculosis  was  contagious,  and  even 
today  with  all  our  studying"  we  can  not  agree  upon  all 
the  details,  for  too  much  rests  upon  authority,  too  little 
upon  ascertained  facts.  Much  work  remains  to  be  done, 
l^^or  over  one  thou.sand  eight  hundred  years  it  has  been 
known  that  sunlight,  milk,  good  food  and  mountain  air 
are  good  for  patients  with  ])ulmonary  tuberculosis,  yet 
modern  times  have  made  some  real  contributions  to  our 
knowledge  of  the  therapy  of  tuberculosis.  For  over 
one  hundred  and  fifty  years,  we  have  been  a])le  to 
percuss  a  chest  and  for  over  one  hundred  years  we  have 
had  the  stethoscope  at  our  disposal  and  yet  within  the 
last  fifteen  years  many  men  have  written  on  these 
methods  in  sucli  a  way  that  one  is  led  to  conclude  that 
even  many  specialists  in  ])ulmonary  tuberculosis  were 
long  unaware  of  the  best  technique.  Between  1893  and 
1923  so  many  articles  were  written  on  tuberculosis  that 
the  mere  titles  and  references  filled  over  418  pages  in 
line  print  in  the  Index  Catalogue  of  the  Surgeon  Gen- 
eral's Library  in  Washington.  And  he  adds:  Today 
lie  who  adds  anything  new  to  the  knowledge  of  tuber- 
culosis de.serves  the  thanks  of  mankind. 

The  fundamental  character  of  some  of  the.se  pul)!ica- 
lions  is  well  illustrated  in  an  article  recently  ])ublish.ed 
l)y  Pottenger  on   fundamental  reactions  of  Bodv  Cells 


ill  Tuberculosis.  The  following  quotation  from  this 
gives  us  an  idea  of  the  scope  of  the  study :  The  factors 
in  our  colloido-crystalloidal  conception  which  seem  to 
be  disturbed  by  disease  processes  are  as  follows : 
( 1 )  The  phases  of  the  colloidal  systems  which  make  up 
the  normal  tissues  may  be  changed ;  ( 2 )  the  a])ility  of 
the  colloids  to  bind  or  give  off  electrolytes  may  be  inter- 
fered with  ;  ( 3 )  the  electrolytes  which  combine  with  the 
colloidal  systems  may  not  be  present  in  normal  amounts ; 
(4)  the  water  content  of  the  body  may  be  insufficient: 
(  5)  differences  in  surface  tension  may  exist. 

Many  of  tlie  publications  concern  themselves  with 
problems  of  immunity  and  complement  fixation  in  tuber- 
culosis. The  range  of  subjects  illustrates  well  the 
amount  of  experimental  as  well  as  clinical  work  that  is 
being  done  on  the  subject  of  tul)erculosis. 

If  there  is  need  of  all  this  work  in  a  disease  so  long 
and  so  thoroughly  studied  as  tuberculosis,  how  much 
greater  need  must  there  be  in  the  many  diseased  condi- 
tions we  have  only  begun  to  study  of  some  of  which  we 
do  not  yet  even  know  the  cause  and  of  which  the  i)atli- 
ology  is  quite  an  untrodden  field. 

It  may  well  be  that  much  of  the  increased  activity  in 
tuberculosis  work,  both  medical  and  sociological,  is 
closely  connected  with  the  National  organization  of 
those  interested  in  heli)ing  the  tuberculous.  The  organi- 
zation, formed  about  1904,  took  the  name.  The  Ameri- 
can Association  for  the  Study  and  Prevention  of  Tu])er- 
culosis,  a  name  later  shortened  to  The  National  Tuber- 
culosis Association.  The  meeting  last  June  was  the 
nineteenth  annual  meeting  of  the  National  .Association. 
The  Association  and  its  ])rograms  are  divided  into  three 
definite  sections,  clinical,  pathological  and  sociological. 
The  membership,  as  listed  la.st  year,  numbered  nearly 
5,000.  These  are  by  no  means  all  medical  men,  but  they 
are  all  interested,  at  least  to  the  extent  of  keeping  up 
their  membership  dues,  in  helping  to  support  the  move- 
ment to  blot  out  or  diminish  tuberculosis  in  the  United 
States.  In  the  10  years,  from  1911  to  1922,  the  death 
rate  from  tuberculosis  has  been  said  to  show  a  decrease 
of  .?8  per  cent.    W'c  can  not  claim  that  all  of  this  fall  has 


been  due  to  the  antituberculosis  campaign,  but  it  is  proli- 
ably  due  in  jiart  to  the  measures  taken  in  connection 
with  the  campaign.  The  education  concerning  the  (hs- 
ease  and  the  improved  living  conditions  have,  no  doubt, 
had  much  to  do  with  the  im])rovement,  and  they  are  very 
closely  associated  with  the  organized  movement.  Who 
does  not  know,  what  child  even  does  not  know,  many 
of  the  signs  and  symptoms  of  the  disease  and  its 
methods  of  spread  and  its  most  hopeful  methods  of 
treatment?  This  wide  distribution  of  information  is 
the  best  known  means  of  combating  a  scourge  like 
tuberculosis. 

This  National  Tuberculosis  Assf)ciation  is  associaterl 
with  an  international  union  against  tuberculosis,  which 
will  hold  its  fourth  meeting  next  year,  the  president 
being  our  well  known  Dr.  Theobald  Smith.  These  few 
details  of  the  National  Tuberculosis  organization,  com- 
bined with  what  you  all  know  of  the  active  and  wide- 
spread interest  in  its  work  throughout  the  whole  coun- 
try, will  .suggest  the  possible  advantage  of  some  such  an 
organized  educational  movement  in  the  interest  of 
public  health  and  to  contend  against  other  diseases.  The 
Rockefeller  Foundation  has  already  done  much.  Some 
full  time  research  workers  are  adding  at  intervals  a  few 
details  of  new  information.  But  their  number  is  small 
and  their  work  must  be  supplemented  by  the  regular 
physicians  who  can  add  many  details  from  careful  study 
of  the  patients  in  their  own  practice. 

Hence  the  plea  that  I  especially  want  to  emphasize  is 
that  each  medical  man  adopt  the  research  attitude 
toward  his  cases  and  then  give  this  society  the  benefit 
of  his  findings. 

The  specialist  in  pathology  will  always  be  needed, 
as  is  the  specialist  in  all  dej^artments  of  medicine,  but 
all  ])hysicians  and  all  medical  specialists  will  investigate 
more  and  more  the  ])athologic  side  of  medicine  in  the 
study  of  their  patients  and  will  be  more  and  more 
interested  in  the  added  information  that  the  special 
pathologists  can  give  them. 

October  8.   1923. 


A     CASE     OF     LEIOMYOMA     OF     THE 

STOMACH     WITH     FATAL 

TERMINATION 

H.    GIDEON     WELLS 

Department  of  Pathology,   University  of  Chicago  and  the  Otho  S.  A. 
Sprague  Memorial  Institute 

Leiomyoma  of  the  stomach  is  generally  considered 
to  be  a  rare  tumor.  If  we  include  all  the  innocuous 
little  myomatous  nodules  that  may  be  found  in  the 
stomach  wall,  however,  they  are  not  extremely  uncom- 
mon. In  1,000  necropsies  I  have  observed  live  such 
tumors  of  varying  size.  One  of  these,  however,  is 
unique  in  that  it  contains  a  metastatic  growth  from  a 
primary  carcinoma  in  the  lung. 

Myomas  of  the  stomach  large  enough  and  so  located 
as  to  cause  clinical  manifestations,  however,  are 
extremely  rare.  Nadeau  and  MacCarthy,^  Farr  and 
( ileen,-  Nassetti  ^  and  Kronjetzny  *  have  reviewed  the 
literature,  Nassetti  collecting  140  cases,  in  only  four  of 
which  was  an  associated  gastric  ulcer  described.  Of 
these.  58  were  simple  myomas.  37  filjromyomas.  6  adeno- 
niyomas  and  1  myxomyoma;  all  the  others  were 
described  as  mixed  myosarcoma  or  malignant  myomas. 

Xadeau  and  MacCarthy  say  that  during  a  period  in 
which  1,194  cancers  of  the  stomach  were  operated  upon 
there  were  observed  at  operation  15  benign  gastric 
tumors,  of  which  5  were  leiomyomas.  3  fibromas,  2  fibro- 
myomas  and  1  adenoleiomyoma.  These  were  all  observed 
in'operating  on  i)atients  with  pyloric  stenosis  with  suspi- 
cion of  malignancy.  In  1922  a  repon  fromjhe  Mayo 
Clinic  by  Eusterman  and  Senty  ''  records  27  cases  of 
l)enign  tumor  (jbserved  among  2.168  operated  and  2,285 
inoperable  gastric  neoplasms.  These  include  10  myomas 
(3  leiomyomas.  3  adenomyomas,  4  fibroniyomas). 
Several  were  large  enough  to  be  palpated  before  opera- 
tion, and  in  two  there  was  gastric  ulceration  but  not 
immediately  over  the  tumor.      Most  of  these  tumors 
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were  disclosed  accidently  in  (iperatinjj^  for  other  condi- 
tions. Thev  were  usually  small  growths,  the  lari^jest 
heini^  5x7  cm. 

Much  lar<,^cr  s^rowths  ha\c  been  described,  however. 
Basch '■  mentions  one  removed  h\  von  I'>lach  which 
weighed  5.400  grams,  one  by  von  l-jselsherg  the  "size 
of  a  man's  head."  while  more  recently  Kratzeisen  ' 
reported  finding,  in  the  body  of  a  soldier  who  died  of 
influenza,  a  fibromyoma  weighing  5.000  gms.  (includ- 
ing the  stomach).  Hiis  arose  from  the  external  sur- 
face near  the  ])ylorus  with  a  pedicle  1  cm.  long.  Ai)par- 
ently  there  had  beeii  no  clinical  manifestations  that  were 
known.  Kratzeisen  refers  to  a  tumor  observed  by 
Kaufmann  which  weighed  2.325  grams,  to  Spencer's 
case  (200  grams)  and  cites  other  cases.  Konjetzny 
reviews  the  literature  and  mentions  that  in  3.500  autojv 
sies  Tilger  found  but  14  fibrous  or  myomatous  gastric 
tumors,  of  which  there  were  3  pure  myomas.  3  fibro- 
myomas.  2  li])omas  and  7  ])ure  fibromas. 

Hunt  '^  has  foimd  nine  jiublished  cases  since  Nas- 
setti's  report,  and  adds  one  of  his  own,  making  a  total 
of  150  benign  and  malignant  gastric  leiomyomas  col- 
lected from  the  literature  to  1923.  Of  these  10  new 
cases,  at  least  5  were  malignant,  making  a  total  of  107 
benign  gastric  leiomyomas.  In  his  own  case  hemate- 
mesis  was  a  conspicuous  feature,  leading  to  a  diagnosis 
of  duodenal  ulcer.  The  tumor  "about  the  size  of  a 
lemon'"  was  removed  l)y  operation  with  recovery,  l)ut 
a  year  later  there  was  a  recurrent  growth  in  the  scar 
indicating  that  the  tumor  was  malignant,  although  the 
histological  diagnosis  was  leiomvoma. 

As  suggested  above,  most  of  these  growths  are 
.symptomless,  but  sometimes  they  cause  obstructive 
symptoms,  or  hemorrhage,  leading  to  operation,  as  in 
the  cases  of  Hunt,"'  Friedrich  "  and  Cooper.'"  Hiiner- 
mann"  reports  that  between  1902  and  1922,  1,125 
tumors  of  the  stomach  were  observed  at  von  Eisels- 
berg's   clinic   among    which    A\ere   4   myomas.      These 
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myomas  had  in  each  case  caused  marked  gastric  symp- 
toms with  loss  of  weight.  Operative  ^emo^•al  of  the 
myomas,  which  varied  in  size  from  "hen's  egg  to 
apple,"  led  to  prompt  restoration  of  health.  He  also 
mentions  that  von  Eiselsberg  at  one  time  observed  a 
myofibroma  weighing  5.5  kilos,  in  the  stomach  of  a 
woman  30  years  of  age  ;  this  is  probably  the  tumor  men- 
tioned by  Basch,'^  and  apparently  is  not  included  among 
the  4  cases  reported  by  Hiinermann.  Mention  may  also 
be  made  of  a  gastric  tumor  reported  by  De  Massary  and 
Walser  ^-  which  led  to  anemia,  gastric  symptoms, 
hematemesis  and  melena.  The  tumor,  which  was 
removed  by  operation,  was  reported  by  them  as  a 
glioma  infiltrated  by  eosinophiles,  but  the  description 
and  illustrations  of  their  case  are  not  convincing  that  so 
improbable  a  diagnosis  is  correct. 

In  but  few  cases  has  the  benign  neoplasm  been  the 
cause  of  death.  In  that  reported  by  Farr  and  Glenn, 
fatal  hemorrhage  occurred  from  the  ulcerated  surface 
of  the  growth,  there  having  been  no  gastric  symptoms 
previous  to  the  fatal  hemorrhage.  In  their  compilation 
the  only  cases  resulting  fatally  were  those  reported  by 
Xiemeyer  and  by  Kernke  in  which  the  cause  of  death 
was  hemorrhage,  and  a  case  reported  by  Pernice  in 
which  death  was  from  pyloric  oljstruction. 

In  view  of  the  evident  infrequency  of  large  gastric 
leiomyomas,  and  especially  of  fatal  complications  from 
such  tumors,  it  seems  desirable  to  place  on  record  a  case 
which  was  recently  observed  at  the  Cook  County 
Hospital. 

The  subject  as  a  white  male.  33  years  old,  who  entered  the 
hospital  Jan.  9,  1923,  stating  that  he  had  been  previously  in 
the  Washington  Park  Hospital,  a  patient  of  Dr.  E.  E.  Tansy, 
who  kindly  gave  me  the  following  information:  The  man 
was  a  laborer,  who  first  was  taken  ill  about  November  20 
with  symptoms  resembling  those  of  influenza,  with  vague 
chilling  and  pain  in  the  thorax.  About  December  1  he  began 
to  complain  of  severe  pains  in  the  right  knee,  and  on  Decem- 
ber 4  he  was  taken  to  the  hospital.  At  this  time  he  began 
to  be  troubled  by  severe  hiccoughing  which  continued  for 
about  a  week  despite  the  use  of  morphin,  papine  and  benzyl 
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benzoatc.  He  had  an  irregular  temperature,  reaching  101 
or  slightly  more  nearly  every  day.  Despite  the  hiccoughing, 
there  were  no  gastric  symptoms,  he  had  a  good  appetite  most 
of  the  time,  and  vomited  but  once  in  the  hospital,  the  vomitus, 
however,  containing  black  material.  The  presence  of  black 
stools  was  also  noted  at  this  time,  but  not  after  December  10. 
The  urine  was  normal  and  the  leukocyte  count  on  Decem- 
ber 6  was  11,100;  on  December  10  it  was  14,800.  The  con- 
dition in  the  knee  grew  worse  and  on  December  19  the  joint 
was  aspirated,  pus  being  obtained  in  which  neither  tubercle 
bacilli  nor  gonococci  could  be  found.  The  temperature 
remained  elevated,  the  patient  at  times  was  irrational,  on 
December  27  the  knee  was  again  aspirated.  On  December  29, 
a  blood  culture  was  negative.  The  Wassermann  test  of  the 
blood  was  recorded  as  1  +  at  this  time.  On  January  9,  he 
was  sent  to  the  Cook  County  Hospital,  where  the  patient 
presented  a  septic  condition,  with  abundant  purulent  dis- 
charge from  the  knee,  in  which  drainage  tubes  had  been 
inserted.  For  the  last  ten  days  before  his  death  on  January 
24.  he  suffered  from  severe  and  persistent  hiccoughs,  which 
alarmed  him  greatly  because,  he  said,  his  father  and  brother 
had  each  died  after  protracted  hiccoughing  attacks.  While 
here,  there  w^ere  no  gastric  symptoms. 

The  clinical  diagnosis  was  suppurative  arthritis,  sepsis 
and  acute  bronchitis.  At  no  time  had  tliere  been  any  indica- 
tions of  any  gastric  disease  except  the  one  attack  of  hema- 
temesis  and  melena  in  December.  The  Wassermann  reaction 
January  10  was  negative. 

The  essential  necropsy  findings  are  indicated  by  the  follow- 
ing anatomical  diagnosis :  Ulcerating  leiomyoma  of  the 
stomach  with  abscess  formation.  Dense  perigastric  adhesions. 
Fibroma  in  pleura.  Syphilitic  hepatitis.  Acute  suppurative 
osteo-arthritis  of  the  right  knee  with  extensive  suppurative 
cellulitis  in  the  thigh  and  leg.  Acute  suppurative  bronchitis. 
Hypertrophic  pulmonary  emphysema.  Bilateral  adhesive 
fibrous  pleuritis.  Multiple  healed  fibrous  and  calcified 
tubercles  in  the  pleurae.  Parenchymatous  swelling  of  the 
kidneys.  Acute  splenic  swelling.  Adhesive  right  fibrous 
periorchitis.  Marked  emaciation.  Tuberculous  lymph  node. 
Healing  cutaneous  wound  in  right  axilla.  Drainage  wounds 
in  right  knee. 

As  to  special  findings,  the  body  was  greatly  emaciated,  and 
there  were  drainage  wounds  in  the  right  knee  joint.  The 
joint  cavity  contained  a  bloody  purulent  fluid  with  blood  clots 
in  the  periarticular  tissue.  The  joint  surfaces  were  gone, 
leaving  eroded  necrotic  bone,  the  femur  being  more  involved 
than    the    tibia.      The    necrosis,    however,    was    very    shallow. 


2-3  mm.,  and  involved  also  the  articular  surface  of  the  patella. 
The  necrosis  of  the  muscles  and  fascia  extended  upward 
15  cm.  along  the  outer  side  of  the  femur,  where  the  periosteum 
was  intact,  and  in  a  sinus  15  cm.  down  the  inside  of  the 
leg.  All  these  sinuses  were  full  of  pus.  No  other  bones 
and  joints  showed  any  lesions. 

The  liver  was  much  lobed  by  deep  scars.  The  parenchyma 
around  these  scars  was  infiltrated  with  connective  tissue. 
The  scars  were  radiating,  and  some  caused  puckering,  a 
piece  of  the  right  lobe  being  almost  pinched  off  to  form  an 
accessory  lobe.  There  were  many  pinhead-sized  yellowish 
spots  which  showed  no  discharge  on  compression,  scattered 
through  the  liver.    The  gallbladder  was  normal. 

A  firm,  light  colored  mass,  8  cm.  in  diameter,  lay  imme- 
diately behind  the  junction  of  the  esophagus  and  stomach. 
It  arose  in  the  wall  of  the  stomach  and  surrounded  the 
posterior  three-fourths  of  the  esophageal  opening  without 
occluding  it.  It  was  bound  by  firm  fibrous  adhesions  to  the 
liver,  diaphragm,  tail  of  the  pancreas  and  left  adrenal.  Open- 
ing the  stomach,  the  mass  was  found  to  have  an  ulcerating 
surface  in  the  mucosa,  3  cm.  in  diameter.  Opening  the  tumor, 
this  ulcer  was  found  to  communicate  with  an  abscess,  4-5  cm. 
in  diameter,  lying  in  the  tumor  mass  between  the  stomach 
and  the  liver.  It  was  filled  with  a  greenish  pus  which 
contained  many  streptococci.  The  tumor  itself  was  lobulated, 
and  firmly  encapsulated,  composed  of  a  white  tissue  about 
the  consistency  of  liver,  divided  up  by  connective  tissue  septa 
into  vague  lobules.  Otherwise  the  stomach  and  intestines 
appeared  normal.  The  lymph  nodes  about  the  tumor  were 
slightly  enlarged  but  not  definitely  involved  by  tumor  tissue. 

The  pancreas  was  normal,  but  the  tail  was  bound  to  the 
tumor  mass  around  the  stomach. 

The  left  pleural  cavity  was  normal,  without  adhesions,  and 
the  diaphragm  was  at  the  fifth  interspace.  The  right  pleural 
cavity  contained  dense  fibrous  adhesions  over  the  posterior 
surface  and  base.  There  were  several  small  hard  nodules 
in  these  adhesions,  one  of  which,  8x10  mm.,  was  composed 
of  dense  fibrous  tissue  with  a  few  calcified  areas.  The  dia- 
phragm was  at  the  fifth  rib. 

In  the  lungs  there  was  a  severe  diffuse  suppurative  bron- 
chitis, but  no  pneumonic  foci  or  abscesses. 

Histology. — The  gastric  tumor  is  a  pure  leiomyoma,  with 
very  little  of  fibrous  elements.  The  ulcerating  surface  shows 
bacterial  thrombi  extending  deeply  along  the  small  vessels, 
surrounded  by  a  zone  of  suppuration. 

The  liver  shows  typical  healed  syphilitic  scars,  although 
with  much   round  cell  infiltration  in  some  places.     There  are 
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no  microscopic  changes  corresponding  to  the  focal  discolora- 
tions  seen  in  the  cut  surface. 

The  huigs  exliibit  marked  suppurative  bronchitis  and 
atrophic  emphysema. 

In  the  spleen  and  kidney  there  are  no  marked  changes. 

The  knee  joint  surface  shows  acute  suppuration,  with 
granulation  tissue,  and  no  evidence  of  tuberculosis. 

An  enlarged  axillary  gland  shows  fibrosis.  A  lymph  node 
shows  early  miliary  tuberculosis ;  its  site  is  unknown,  but  it 
was  not  intrathoracic  and  probably  it  is  one  of  the  enlarged 
glands   ffiund  near  tlie  stomach. 

DISCUSSION 

From  the  autopsy  findings  and  the  clinical  record  it  seems 
probable  that  the  suppurative  arthritis  and  sepsis  which 
caused  the  death  of  this  subject,  were  secondary  to  infection 
of  the  ulcerated  gastric  tumor.  The  extent  of  ulceration  and 
suppuration  in  the  tumor  indicate  that  this  was  the  source 
of  the  infection,  which  is  supported  by  the  presence  in  the 
tumor  of  numerous  septic  thrombi  filled  with  bacteria.  Fur- 
thermore, no  other  apparent  source  of  the  infection  could  be 
found.  It  seems  probable  also  that  the  acute  inflammatory 
swelling  of  the  tumor,  located  in  immediate  contact  with  the 
diaphragm,  accounts  for  the  severe  and  persistent  hiccoughing. 
One  wonders  as  to  the  possible  cause  of  the  fatal  hiccoughing 
attacks  of  the  father  and  brother  of  the  patient,  if  his  state- 
ment is  correct  as  to  this  family  history. 

October  8,  1923. 


TESTICLE     REINFECTION     IN     EXPERI- 
MENTAL    TUBERCULOSIS,     AND 
THE     TESTICLE     TUBERCU- 
LIN    REACTION 

ESMOND     R.    LONG 

The  testicle  can  be  used  as  an  indicator  of  the  hyper- 
sensitive state  in  tuberculosis.  The  testicle  of  the 
tuberculous  animal  is  exceedingly  sensitive  to  tubercu- 
lin, and  displays  a  characteristic  resistance  to  reinfec- 
tion. An  essential  feature  of  this  resistance  is  the 
pronounced  testicle  tu])erculin  reaction,  manifested  in 
the  first  few  hours  after  the  reinfection. 
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The  testicle  test  is  at  least  as  delicate  as  the  skin  test, 
and  much  more  accurately  controlled  when  used  in  the 
manner  which  I  shall  outline.  It  offers  a  means  of 
detecting  tuberculin  in  high  dilution,  as  for  example  in 
urine  or  in  the  bodies  of  other  bacteria  than  the  tubercle 
bacillus. 

In  making  the  test  male  guinea  pigs  of  about  500  gms. 
weight  are  used  in  two  pairs,  each  pair  consisting  of  one 
normal  animal  and  one  with  a  mild  axillary  gland  tuber- 
culosis of  about  one  month's  standing.  The  two  pairs 
are  inoculated  directly  in  the  left  testicle  with  0.1  cc. 
Old  Tuberculin  10  times  diluted,  or  with  the  unknown 
material  in  case  tuberculm  is  being  sought.  One  pair 
is  killed  at  the  end  of  48  hours,  the  other  at  the  end  of 
one  month.  The  picture  at  the  end  of  these  two  periods 
I  call  the  early  and  late  tuberculin  reactions  respectively. 

The  chief  manifestations  of  the  early  tuberculin  rer.c- 
tion  are  grossly  a  marked  hyperemia  of  both  testicle  and 
tunica  with  great  swelling,  and  microscopically  inter- 
tubular  edema,  wandering  cell  infiltration,  and  degenera- 
tion with  beginning  necrosis  of  the  spermatocytes  and 
spermatids. 

The  chief  manifestations  of  the  late  tuberculin  reac- 
tion are  profound  atrophy  of  the  germinal  elements, 
with  interstitial  wandering  cell  persistence  and  an 
extraordinary  hyperplasia  of  the  interstitial  cells  of 
Leydig  ;  the  tubules  remain,  perfectly  outlined  by  undif- 
ferentiated epithelial  cells  upon  an  intact  basement 
membrane,  but  spermatocytes,  spermatids  and  sperma- 
tozoa have  disappeared.  Complete  sterilization  has  been 
effected. 

Upon  the  testicle  of  the  normal  guinea  pig  tuberculin 
has  no  effect,  either  early  or  late. 

There  is  a  profound  difference  in  the  response  of 
the  testicle  to  tubercle  bacillus  infection  in  normal 
animals  and  animals  already  infected  with  tuberculosis. 
The  guinea  pigs  with  a  light  axillary  infection  respond 
in  24  hours  with  marked  hyperemia  and  swelling  of  the 
testicle.  Microscopically  extraordinary  degeneration  or 
even  coagulation  necrosis  of  the  germ  cells  is  observed, 
together  with  intense  epithelioid  cell  infiltration.  At 
this  period  the  testicle  of  the  previously  non-infected 
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<(uinea  pig  shows  practically  no  gross  abnormalities, 
and  microscopically  only  a  moderate  wandering  cell 
infiltration. 

After  a  time  the  tuberculosis  of  the  pigs  not  pre- 
viously infected  tends  to  catch  up  with  that  of  the 
previously  infected  animals.  Three  or  four  weeks  after 
the  testicular  infection  the  testicles  of  the  two  groups 
may  show  no  great  differences.  There  is,  however,  a 
rather  general  tendency  on  the  part  of  the  previous^ 
infected  pigs  to  supplement  the  epithelioid  cell  reaction 
with  the  proliferation  of  fibroblasts  and  to  limit  the  new 
infection  to  the  testicle,  and  a  tendency  on  the  part  of 
the  guinea  pigs  never  before  infected  to  suffer  caseation 
necrosis  of  the  infected  testicle  and  marked  extension  to 
other  organs.  A  noticeable  feature  in  the  reinfected 
pigs,  which  distinguishes  the  microscopic  picture,  is  the 
slow  absorption  of  the  tubules  which  have  undergone 
coagulation  necrosis. 

After  six  weeks  there  is  usually  a  well  defined  dift'er- 
ence.  The  testicle  of  the  previously  infected  animal  is 
small,  rich  in  epithelioid  cells  and  moderately  rich  in 
fibroblasts.  There  is  little  necrosis.  Corresponding  to 
the  abundant  proliferation  of  epithelioid  cells  there  is  a 
marked  deposition  of  reticulin,  as  shown  by  the  staining 
method  of  W.  S.  Miller.  In  the  other  group,  where  the 
testicle  infection  was  primary,  the  testicle  is  also  small, 
but  soft  and  largely  necrotic.  Microscopically  only  a 
moderate  epithelioid  cell  infiltration  is  seen,  correspond- 
ing with  which  there  is  only  moderate  deposition  of 
reticulin.    Fibroblast  proliferation  is  slight. 

The  testicle  tuberculin  test  here  described  is  highly 
characteristic  of  the  "hypersensitiveness  of  infection." 
It  is  not  an  anaphylactic  response.  Guinea  pigs  sensitized 
with  proteins,  as  egg  albumin  and  gliadin,  do  not  give 
a  testicle  reaction  on  intratesticular  injection  of  these 
proteins  three  weeks  later.  Neither  after  two  days  nor 
one  month  is  any  effect  upon  the  testicle  to  be  noted. 
On  the  other  hand  an  abortin  testicle  test  of  identical 
type  can  be  obtained  on  injection  of  abortin  into  the 
testicle  of  guinea  pigs  with  Bacillus  abortus  infection. 

November   12,   1923. 
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THE     ROLE     OF     THE     LIVER     IN     MAIN- 
TAINING    THE     NORMAL     SUGAR 
CONCENTRATION     OF     THE 
BLOOD 

S.     A.     MATTHEWS 

Loyola    L'nirersity    School   of   Medicine,    Chicago 

One  of  the  favorite  methods  used  to  determine  the 
function  of  an  organ  that  has  to  do  with  the  metabolism 
of  the  body  is  to  extirpate  or  otherwise  destroy  the 
organ,  and  if  its  destruction  is  compatible  with  the  life 
of  the  animal,  to  determine  the  metabolic  processes  unin- 
fluenced by  the  organ.  This  method  has  been  exten- 
sively applied  in  the  study  of  the  functions  of  the  liver, 
and  has  resulted  in  important  findings.  Eck  (1877) 
was  the  first  to  shunt  the  liver  out  of  the  portal  circula- 
tion. This  he  did  by  means  of  a  fistulous  openmg 
between  the  portal  vein  and  the  inferior  vena  cava 
(Eck-fistula)  and  then  tied  off  the  portal  vein.  He  used 
ducks  and  geese  in  his  work  because  the  peculiar  circu- 
lation in  birds  made  the  operation  comparatively  easy. 
By  means  of  this  operation  which  has  been  applied  to 
mammals,  subsequent  investigators  have  been  able  to 
remove  the  liver  altogether. 

All  investigators  agree  that  the  lease  on  life  after 
extirpation  of  the  Hver  is  but  a  few  hours,  eight  to 
twelve  at  most,  and  that  as  a  general  rule  the  animals 
die  in  coma.  One  of  the  things  observed  by  former 
investigators,  namely,  ^linkowski,^  Kausch.-  Diamare," 
Pavy  and  Siau,*  and  Kaufmann  ^  using  frogs,  ducks, 
geese  and  dogs  was  that  the  glucose  practically  disap- 
peared from  the  blood  after  extirpation  of  the  liver,  and 
that  hyperglycemia  and  glycosura  did  not  develop  in 
pancreatiectomized  ducks  and  geese  (Kausch^).  More 
recently  Mann  "  has  corroborated  these  previous  find- 
ings, using  dogs,  and  has  conclusively  shown  that  the 

1.  Minkowski,  C:    Arch.  f.  exper.  Path.  u.  Pharmakol.  21:41,  1886. 

2.  Kausch,   W.:     Arch.   f.   exper.   Path.   u.    Pharmakol.   39:219,    1887. 

3.  Diamare:    Arch.  ital.  biol.,  1912  (Chem.  Abstracts,  1912)  6:  p.  1634. 

4.  Pavy  and   Siau:     J.   Physioi.   29:375,    1903. 

5.  Kaufmann:    Arch,   de  physioi.  norm,  et  path.  8:  767,  1896,  5th  series. 

6.  Mann:  Am.  J.  Physiol.  55:285,  1921.  Mayo  Clinic,  1922,  p.  125. 
Am.  J.   Physiol.   65:403,    1923. 
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removal  of  the  liver  is  followed  in  from  six  to  ten 
hours  by  a  droji  in  the  blood  sui^ar  to  0.03  per  cent,  or 
lower.  At  this  low  level  his  animals  passed  into  a 
comatose  condition,  sometimes  convulsions  intervening, 
and  soon  died.  He  has  also  shown  that  all  these  symp- 
toms are  quickly  counteracted  by  the  administration  of 
glucose  and  the  life  of  the  animal  prolonged  for  several 
hours  longer. 

Since  the  advent  of  insulin,  the  administration  of 
which  brings  about  a  great  reduction  in  the  blood  sugar 
in  the  space  of  a  few  hours,  and  is  follcjwed  by  intense 
poisoning  and  death,  with  symptoms  similar  to  the 
symptoms  following  extirpation  of  the  liver,  both  of 
which  are  relieved  by  the  administration  of  sugar,  it  is 
quite  tempting  at  least  to  attribute  the  intoxication  in 
both  cases  in  terms  of  blood  sugar  reduction.  This  is 
paramount  to  saying  that  the  blood  sugar  cannot  be 
reduced  below  0.04  per  cent,  with  safety  to  an  animal, 
and  that  it  is  one  of  the  functions  of  the  liver  to  main- 
tain the  sugar  constant  of  the  blood  at  about  0.08 
to  00.1  per  cent. 

Studies  on  the  blood  sugar  in  cirrhosis  and  in  the 
various  clinical  degenerations  of  the  liver,  as  well  as 
the  effects  of  destruction  of  the  liver  by  chemicals  have 
given  rise  to  contradictory  results,  but  with  a  tendeiicy 
towards  a  hypoglycemia.  In  Eck-fistula  dogs,  especially 
those  that  are  made  subjects  of  meat  intoxication  by 
operation,  the  liver  gradually  degenerates  so  that  at  the 
end  of  two  years  the  parenchyma  is  almost  completely 
atrophic.  Such  animals  are  generally  hypoglycemic  to 
a  marked  degree,  often  showing  a  blood  sugar  as  low 
as  0.03  per  cent.,  yet  if  properly  fed,  may  enjoy  good 
health.  The  glycogen  in  both  the  liver  and  muscle  is 
much  diminished.  This  condition  suggests,  at  least, 
that  it  is  possible  for  an  animal  to  become  more  or  less 
immune  to  the  effects  of  a  low  blood  sugar,  when  the 
conditions  favoring  a  diminution  of  the  blood  sugar  is 
slowly  developed — in  these  cases  by  a  slow  degeneration 
of  the  liver. 

Eck-fistula  dogs,  subject  to  meat  intoxication,  gen- 
erally show  a  low  sugar  tolerance,  and  glycosuria  may 
be  present  on  an  ordinary  diet.    This  indicates  that  the 
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poisons  absorbed  from  the  intestines  exert  a  phlorizin- 
like  action  upon  the  kidneys  and  may  be  one  of  the 
factors  involved  in  the  hypoglycemia.  The  poisons 
formed  in  the  intestines  from  protein  digestion,  the 
action  of  which  is  made  manifest  by  an  Eck-fistula,  also 
exert  their  action  upon  the  central  nervous  system.  In 
acute  intoxication  the  syndrome  is  that  of  incoordina- 
tion similar  to  cerebellar  poisoning.  In  chromic  poison- 
ing the  syndrome  is  also  nervous  in  which  there  is  a 
progressive  breakdown  of  the  proprioceptive  function 
of  the  central  nervous  system.  The  exteroceptive  func- 
tion and  all  the  somesthetic  sensibilities  remain  unim- 
paired. In  fact,  one  animal  so  affected  showed  the 
classical  symptoms  of  cerebellar  extirpation.  Dr.  G.  B. 
Hassin  of  Cook  County  Hospital  carefully  determined 
the  pathology  of  the  central  nervous  system  of  this  dog 
and  found  marked  degeneration  of  the  spinal  cord 
somewhat  resembling  multiple  sclerosis.  The  sclerosis 
involved  the  anterior,  posterior,  and  lateral  columns  of 
the  cord,  leaving  the  gray  matter  untouched.  The  moli- 
cular  layer  of  the  cerebellum  was  markedly  infiltrated 
with  glia  cells.  The  pathology  found  in  this  case 
showed  very  clearly  the  paths  in  the  spinal  cord  invoK  ed 
in  the  maintenance  of  the  propri()cei)tive  function. 
November   12,    1923. 


THb:     EFFECTS     OF     THE     SHORT     WAVE 
LENGTH    ROENTGEN    RAYS    AND    DIA- 
THERMY    ON     TRANSPLANTABLE 
RAT     CARCINOMA 

(preliminary    report) 

BERNARD     PORTIS 

From  the  Snycdacker  Fund  of  the  Michael  Reese  Hospital  and  the 
Nelson  Morris  Memorial  Institute  for  Medical  Research 

The  advent  of  the  short  wave  length  roentgen  therapy 
has  stimulated  renewed  interest  in  the  use  of  this  agent 
in  the  treatment  of  cancer.  The  literature  is  now  very 
extensive  with  clinical  results,  many  of  which  are  highly 
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favorable,  while  others  conclude  that  short  wave  length 
roentgen  rays  have  only  a  slightly  increased  beneficial 
local  effect  and  frequently  produce  severe  generalized 
reactions.  Diathermy  also,  is  being  used  to  greater 
advantage  and  many  have  combined  this  agent  with 
the  new  roentgen  therapy  with  very  satisfactory  results. 
However,  there  still  remains  a  great  paucity  of  reports 
on  the  effects  of  these  two  agents  on  transplantaljle 
tumors  in  animals. 

LITET^LATURK     REVIEW 

Roentgen  rays  have  been  used  in  the  treatment  of 
malignancy  since  their  discovery,  but  this  therapeutic 
measure  has  received  a  great  impetus  through  the  dis- 
covery and  perfection  of  the  apparatuses  capable  of 
delivering  200,000  volts  of  electricity.  The  introduction 
of  the  Coolidge  tube  has  made  possible  the  use  of  such 
quantities  of  deep  penetrating  rays  over  any  extended 
period.  Wood  ^  has  stated  that  the  new  apparatus 
yields  about  40  per  cent,  more  voltage,  and  with  this 
increase  the  roentgen  rays  approximate  the  electromo- 
tive force  of  radium.  The  measurements  of  radiations 
applied  to  any  tissue  have  been  estimated  by  many  dif- 
ferent instruments.  The  electroscope  is  very  accurate 
for  radium  and  its  emanations.  The  determination  of 
the  roentgen  ray  dosage  has  been  more  difficult. 
Various  arbitrary  dosages  have  been  suggested,  but  the 
chief  methods  utilized  now  are  the  erythema  dose,  esti- 
mation of  the  "e"  units,  and  the  use  of  an  electroscope 
in  conjunction  with  ionization  chambers. 

Ewing  -  has  stated  that  there  are  more  distinct  clinical 
and  pathological  entities  within  the  groups  of  neoplasms 
than  exist  outside  of  them.  This  complexity  of  struc- 
ture of  new  growths  is  associated  with  variations  in  the 
reactions  to  roentgen  therapy.  Bergondie  and  Tribon- 
deau  expressed  the  sensitivity  of  tumor  tissue  to 
roentgen  rays  as  a  law,  which  stated  that  immature  cells 
and  cells  in  an  active  state  of  division  are  more  sensitive 
to  roentgen  rays  than  those  cells  which  have  already 
acquired     their     adult     morphological     characteristics. 

1.  Wcod:     Med.   Rec.    101:399,    1922. 

2.  Ewing:     J.    Cancer   Res.    1:71,    1916. 
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Webster  stated  that  the  reaction  induced  in  cells  was 
similar  for  all  types,  differing  in  degree  with  the  quan- 
tity of  radiation  absorbed.  L.  Loeb  ^  found  that  malig- 
nant tumors  were  especially  vulnerable  to  radiation 
because  of  their  rapidity  of  division,  and  the  immaturity 
of  the  cells.  Many  authors  have  considered  a  small  dose 
of  radiation  as  stimulatory,  but  they  cite  neither 
conclusive  proof  nor  plausible  explanation  for  this 
assumption. 

The  physical  and  chemical  effects  of  radiation  seem 
to  depend  on  the  ionization  produced  by  the  roentgen 
rays  (Nakahara  and  Murphy*).  Neuberg  ^  has  shown 
that  radiation  destroys  all  the  enzymes  which  carry  on 
the  metabolism  of  the  cells,  but  does  not  injure  the 
autolytic  enzymes,  thus  allowing  the  latter  to  be  active 
after  the  destruction  of  the  vital  processes  in  the  tissue 
exposed.  Webster  **  believes  that  the  increased  lipoid 
content  of  the  immature  cells  makes  them  more 
susceptible  to  radiation. 

Alter  ^  demonstrated  that  radiation  will  accelerate 
differentiation  in  immature  epithelial  cells,  and  decrease 
growth  in  mature  cells.  Ewing  *  considers  that  tumor 
tissue  is  never  killed  directly,  as  the  result  of  radiation, 
but  believes  that  the  necrosis  which  does  occur  results 
from  the  failure  in  the  circulation  caused  by  the  occlu- 
sion of  delicate  vessels,  leading  to  anemic  infarction. 
He  also  considers  the  state  of  the  tissues  immediately 
adjacent  to  the  tumor  of  great  importance.  The 
changes  usually  noted  are  capillary  proliferation,  and 
leucocytic,  lymphocytic  and  plasma  cell  infiltration. 
Opitz  ^  was  able  to  demonstrate  the  presence  of  vitally 
stained  mononuclear  cells,  often  histiocytes,  in  large 
numbers  about  experimental  tumors  subsequent  to 
radiation. 

Nagel  Schmidt  and  Doyen  were  the  first  to  use  the 
high  frequency  current  for  coagulation  of  tumor  tissues. 

3.  Loeb:    Am.  J.  Roentgen.  9:502,  1922. 

4.  Nakahara  and   Murphy:     J.   Exper.    M.   35:475,    1922. 

5.  Neuberg:    Ztschr.  f.  Krebsforsch.   3:  171,   1904. 

6.  Webster:    Arch.  Radiol  &  Electroth.  358:244,   1922. 

7.  Alter:     J.    M.    Res.    41:4.39,    1920. 

8.  Ewing:    Am.  J.   Roentgenol.  9:331,   1922. 

9.  Opitz:     Ibid.    10:312,    1923. 
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Iredell  and  Turner  ^"  consider  the  effects  of  this  form 
of  therapy  to  be  dependent  upon  the  production  of  heat 
in  the  tissues  caused  by  the  resistance  offered  the 
passage  of  the  high  frequency  current,  Rhodenburg  and 
Prime  ^^  lay  especial  emphasis  on  the  size  of  the  two 
electrodes.  This  diathermic  agent  is  produced  by  an 
instrument  furnishing  d'Arsonval  current  of  1000-2000 
milliamperes.  Stevenson/-  as  the  result  of  his  own 
observations,  determinerl  that  all  tumors  are  killed  when 
exposed  to  temperature  of  47-48.5°,  for  15  minutes,  and 
that  carcinomas  were  somewhat  more  resistant  to 
temperature  changes. 

The  combined  use  of  roentgen  rays  and  diathermy 
was  first  employed  by  de  Keating  Hart  who  also  was 
one  of  the  first  to  use  the  diathermy  current  for  clinical 
purposes.  Schmidt  ^^  advanced  the  theory  that  heat 
sensitizes  the  tissue  to  radiation.  Rhodenburg  and 
Prime  ^^  found  that  sublethal  doses  of  radiation  and 
diathermy  produced  the  same  effects  as  four  times  the 
dose  of  diathermy  alone  and  five  times  that  of  radiation 
exposure  alone  when  acting  upon  tumors  in  vitro.  They 
also  observed  similar  effects  in  vivo.  Kolischer  and 
Katz  ^*  found  that  surgical  diathermy  was  a  potent 
factor  in  enhancing  the  efficiency  of  radiotherapy  in  the 
treatment  of  bladder  tumors.  Many  have  used  tliis 
combined  method  in  the  treatment  of  malignancies  about 
the  mouth  and  nose. 

EXPERIMENTAL 

The  tumor  used  for  this  experimental  work  was 
received  from  the  Crocker  Institute  for  Cancer 
Research  through  the  kindness  of  Dr.  Francis  C.  Wood. 
It  was  a  transplant  from  the  original  Flexner-Jobling 
rat  carcinoma  discovered  by  these  individuals  in  a  male 
rat  which  died  spontaneously  on  January  5th,  1906, 
There  were  no  metastatic  growths  in  the  original  animal, 
but  during  its  later  transplants,  the  tumor  has  become 
a  very  characteristic  malignant  growth.    Histologically, 

10.  Iredell  and  Turner:     Proc.   Roy.   Soc.   M.    13:23,    1919. 

11.  Rhodenburg  and  Prime:    Arch.   Surg.   3:116,   1921. 

12.  Stevenson:    J.  Cancer  Res.  4:54,   1919. 

13.  Schmidt:     Fortschr.    a.   d.    Geb.   d.    Rontgenstrahlen    14:  135,    1909. 

14.  Kolischer  and  Katz:    J.   Radiol.  4:76,   1923. 
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the  tumor  consisted  of  a  simple  tissue  with  an  imper- 
fectly organized  structure  and  numerous  glandular 
elements.  Later  it  lost  its  glandular  character  and  had 
become  transformed  into  a  solid,  cellular,  alveolar 
carcinoma. 

The  tumor  had  been  found  to  be  in  the  most  active 
state  of  growth  for  transplantation  at  the  end  of  two 
weeks.  Young  rats  about  2  months  of  age  are  most 
susceptible.  Small  fragments  of  the  tumor  are  removed 
from  the  larger  growths  and  are  inserted  by  means  of 
a  trocar  into  the  subcutaneous  tissues  in  the  interscapu- 
lar regions.  These  transplants  are  allowed  to  grow  for 
a  period  of  three  to  four  weeks ;  by  this  time  they 
usually  produce  a  growth  about  1x1x2  cm. 

The  earliest  work  concerned  the  development  of  a 
standard  roentgen  ray  dose.  Attempts  were  made  to 
determine  the  erythema  dose.  The  physical  experi- 
mental side  of  this  problem  was  accurately  controlled 
by  Mr.  H.  N.  Beets,  a  physicist  from  the  University  of 
Chicago  and  research  fellow  in  radiology  at  the  Michael 
Reese  Hospital.  The  "e"  unit  of  roentgen  ray  quantity 
is  defined  by  Kronig  and  Friedrich  as  that  quantity  of 
radiation  which  transports  one  electrostatic  unit  of 
electricity,  with  a  saturated  current,  in  1  cc.  of  air  under 
normal  conditions.  It  is  measured  by  an  ionization 
chamber  and  electroscope,  both  of  whose  electrical  con- 
stants are  known.  It  was  found  that  the  human  skin 
shows  a  definite  erythema  when  exposed  to  1,800 
"e"  units. 

A  series  of  adult  rats  were  exposed  to  roentgen  rays 
in  order  to  determine  the  erythema  dose.  They  were 
attached  to  a  specially  designed  board  and  shielded  with 
sheet  lead  5  mm.  thick  so  that  only  about  4  square  centi- 
meters in  the  interscapular  region  were  exposed  to  the 
radiations.  The  skin  target  distance  was  38  cm. ;  vol- 
tage, 200,000;  milliamperes,  6;  and  filter  of  0.5  mm.  of 
copper.  The  length  of  exposure  varied  from  20  to  120 
minutes.  Blood  counts  were  made  every  day  for  several 
weeks.  There  were  no  consistent  changes  in  either  the 
total  red  or  white  cells  counts.  The  differential  counts 
showed  a  marked  reduction  in  the  circulating  lympho- 
cytes and  the  duration  of  this  decrease  varied  directly 


20 


with  time  of  exposure.  A  stimulatory  response  was 
only  noted  in  one  rat  which  had  received  a  20  minute 
exposure.  The  erythema  dose  was  recognized  by  the 
appearance  of  alopecia  and  later  of  a  superficial  derma- 
titis which  ])ersisted  for  about  two  weeks  and  left  a 
scaling  lesion.  It  was  found  that  the  rats  needed  to  be 
exposed  for  120  minutes  in  order  to  produce  the  desired 
reaction ;  this  dose  corresponded  to  3,400  *'e"  units. 

Several  rats,  with  tumors  about  4  weeks  old,  were 
exposed  to  this  standard  dose.  They  were  then  injected 
with  2  cc.  of  1  per  cent,  trypan  blue  in  order  to  vitally 
stain  them.  They  were  killed  at  the  end  of  24  hours. 
The  tumors  and  the  adjacent  tissues  were  removed, 
fixed  in  10  per  cent,  formaldehyde  and  frozen  sections 
were  made.  They  were  stained  with  alum  carmine 
solution  and  picric  acid.  Other  tumor  containing  rats, 
without  any  previous  exposure  to  the  roentgen  rays, 
were  subject  to  the  same  technic.  These  preparations 
yielded  characteristic  pictures.  The  trypan  blue  was 
found  to  distribute  throughout  the  entire  body,  but  in 
reference  to  the  tumor  it  was  noted  that  the  tissues 
immediately  adjacent  to  the  growth  had  taken  on  a 
more  intense  vital  stain,  this  occurring  in  the  tissue 
macrophages.  Rats  that  had  had  a  previous  roentgen 
exposure  had  a  more  intense  and  more  extensive  reac- 
tion zone  about  the  tumors. 

A  number  of  well  advanced  tumor  growths  were 
treated  with  the  standard  exposure  and  then  observed 
over,  a  period  of  several  weeks.  In  all  of  the  rats  con- 
taining a  tumor  over  2  cm.  in  diameter  death  occurred 
in  from  Z-7  days,  being  earlier  in  those  animals  with 
the  larger  tumors.  The  histological  findings  in  these 
animals  revealed  an  extensive  necrotising  process,  the 
only  viable  cells  being  seen  in  the  periphery  of  the 
growth,  and  even  here  the  nuclei  were  intensely 
pycnotic.  The  vessels  about  the  tumor  were  free  from 
thrombosis  or  obliteration.  This  early  fatal  result 
seemed  to  be  due  to  the  overwhelming  of  the  animal  by 
the  autolytic  products  of  the  exposed  tumors.  Rats 
with  smaller  tumors  lived  for  many  weeks  and  the  only 
noticeable  changes  were  those  of  a  steady  decrease  in 
the  size  and  practically  total  destruction  of  the  tumor 
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tissue,  with  some  absorption.  These  rats  seemed  to  be 
predisposed  to  the  development  of  pneumonia  following 
exposure  over  the  thoracic  regions. 

The  standardization  of  the  diathermic  dose  was  a 
very  difficult  matter.  Preliminary  experiments  with 
raw  beef  showed  that  with  a  current  of  1,100  milli- 
amperes,  5.0  cm.  electrode  and  a  thirty  second  exposure, 
there  resulted  complete  coagulation  for  a  depth  of  5 
mm.  and  the  temperature  increased  up  to  about  60°. 
However,  even  though  this  appeared  as  the  most  satis- 
factory combination,  it  could  not  be  used  unchanged 
because  the  tumors  were  covered  with  skin,  which 
offered  considerable  resistance  to  passage  of  the  current. 

This  diathermic  current  was  applied  to  several  rat 
tumors ;  the  animals  were  vitally  stained  with  trypan 
blue  and  studied  in  a  similar  manner  as  those  which  had 
received  the  exposure  to  the  roentgen  rays.  Sections  of 
these  tumors  showed  a  similar  increase  of  vital  staining 
in  the  reaction  zone  about  the  tumor.  Hyperemia  was 
present  in  this  region  and  the  trypan  blue  appeared  to 
be  chiefly  in  the  macrophages,  which  were  increased  in 
numbers  and  were  more  deeply  stained  than  was  the 
case  in  untreated  control  animals.  The  advanced 
tumors  treated  with  the  diathermic  current  did  not  show 
the  early  fatal  results  observed  after  the  roentgen 
exposure. 

A  number  of  rats  were  exposed  to  radiation  and 
diathermy,  alternating  the  order  of  application  of  these 
agents.  This  reaction  is  now  under  consideration  but 
the  preliminar}'  results  indicate  an  increased  efficiency 
of  the  combination  and  several  otherwise  supposedly 
fatal  roentgen  exposures  were  not  followed  by  death 
when  diathermy  was  used  subsequent  to  radiation. 

SUMMARY 

The  rat  skin  is  more  resistant  to  roentgen  rays  than 
human  skin.  It  requires  about  twice  the  length  of 
exposure  to  produce  comparable  reactions. 

The  changes  in  the  circulating  lymphocytes  produced 
by  the  exposure  correspond  to  those  observed  by  many 
workers,  notably  Murphy  and  his  collaborators. 


22 


Tlie  increased  vitally  stained  reaction  zone  about  the 
tumor  may  indicate  that  roentgen  and  diathermy  rays 
have  a  stimulative  reaction  on  the  normal  protective 
processes  of  the  body  or  that  they  produce  changes  in 
the  tumor  tissue  which  stimulate  the  phagocytic  activity 
of  the  adjacent  tissues. 

The  short  wave-length  roentgen  rays  are  very  effec- 
tive in  i^roducing  lethal  effects  on  the  rat  carcinoma.  A 
widespread  and  often  complete  necrosis  of  the  larger 
tumors,  however,  causes  toxic  reaction  in  the  animals 
and  often  death.  This  may  be  due  to  the  destruction  of 
the  oxidizing  enzymes  without  an  inhibitory  action  on 
the  autolytic  enzymes,  a  finding  observed  by  Neuberg. 

Diathermy  also  has  a  marked  destructive  action  on 
the  transplantable  tumors.  An  equal  destruction  of 
tumor  tissue  by  this  agent  is  not  followed  by  the  toxic 
death  of  the  animal  so  frequently  as  is  the  case  after 
roentgen  ray  exposure  alone.  This  may  be  due  to  a 
destruction  of  the  autolyzing  as  well  as  the  oxidizing 
enzymes  by  the  diathermic  current. 

The  combined  use  of  the  short  wave  length  roentgen 
rays  and  diathermy  seems  to  be  more  effective  than 
either  alone. 

Xoveml)er  12,  1923. 


THE     PREPARATION     OF     DRY     POW- 
DERS    WITH     SPECIFIC     IMMUNE 
PROPERTIES 

EDWIN    F.    HIRSCH 

From  the  Pathological  Laboratory,  St.  Luke's  Hospital,   Chicago,  III. 
Aided  by  the  Winfield  Peck  Memorial  Fund 

The  preparation  of  solids  with  immune  properties 
has  been  limited  to  the  direct  evaporation  of  immune 
serums.  Soon  after  antitoxin  became  important  in  the 
treatment  of  diphtheria,  antitoxin  powders  were  made 
by  Rosenau.  These  were  kept  dry  with  phosphorus 
pentoxide  in  suitable  glass  containers.  Similar  prep- 
arations of  immune  serums  and  complement  serums 
have  been  made  by  others,  recently  by  Hartley,  Eagle- 
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ton  and  Okell.  No  attempt  at  purification  is  made  with 
these  preparations. 

It  is  known  generally  that  the  substances  with 
immune  properties  are  carried  in  the  globulin  fraction 
of  serums,  either  in  the  true  globulins,  or  in  the  pseudo- 
globulins.  This  has  been  shown  especially  well  by 
Pick's  classic  experiments.  Practical  methods  for  con- 
centrating immune  substances  from  serum  depend 
largely  upon  salting  out  with  a  globulin  precipitant  such 
as  ammonium  or  magnesium  sulphate.  The  last  men- 
tioned being  least  satisfactory,  generally  speaking. 

Commercially  the  importance  of  concentrating  and 
refining  antito.xins.  such  as  against  diphtheria  and 
tetanus,  has  prompted  various  methods.  The  first  prac- 
tical method  was  suggested  by  Gibson.  He  found  the 
antitoxin  contained  in  the  pseudo-globulin  fraction  of 
horse  serum  and  accordingly  precipitated  the  globulin 
from  horse  serum  by  half  saturating  with  ammonium 
sulphate  and  then  after  washing,  dissolved  out  the 
pseudoglobulin  with  a  saturated  sodium  chlorid  solu- 
tion. From  the  saturated  salt  solution  the  antitoxin  is 
precipitated  with  acetic  acid  or  by  half  saturation  with 
ammonium  sulphate.  The  precipitate  obtained  with 
acid  is  dialyzed,  neutralized  with  sodium  carbonate,  and 
sterilized ;  that  obtained  by  second  precipitation  with 
ammonium  sulphate  is  dialyzed,  and  then  sterilized. 
Other  methods  have  been  suggested  by  Banzhaf,  and 
more  recently  by  Heineman,  these  depending  upon  frac- 
tional precipitation  of  the  globulins  with  ammonium 
sulphate,  combined  with  heating  to  certain  temperatures 
of  the  precipitating  mixtures.  These  refining  methods 
concern  the  concentration  of  antitoxins  for  commercial 
purposes. 

Certain  studies  with  precipitin  serums  suggested  the 
possibility  of  concentrating  the  precipitins  in  the  hope  of 
afifording  better  opportunity  to  study  the  chemical 
behavior  of  these  substances.  Precipitins  were  found 
to  be  contained  largely  in  the  euglobulin  fraction  of 
rabbit  serum.  In  discussing  these  observations  with  Dr. 
E.  R.  LeCount  he  suggested  the  possibility  of  reducing 
to  solid  form  the  substances  in  solution  responsible  for 
the  precipitin  reaction. 
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The  i)recii)itation  of  globulin  from  serum  by  dilute 
acids  has  been  known  for  some  time.  According  to 
Dieudonne  and  others  this  portion  contains  no  substance 
with  immune  properties.  In  exi)eriments  with  the 
hydrogen-ion  range  of  the  precipitin  reaction  this  globu- 
lin fraction  was  precipitated  from  sheep  serum,  washed 
thoroughly  with  distilled  water,  and  dissolved  in  water 
alkalinized  with  a  few  drops  of  N/lOO  NaOH.  This 
globulin  solution  reacts  with  homologous  immune  serum 
within  a  hydrogen-ion  range  the  same  as  that  observed 
for  mixtures  of  native  serum  and  immune  serum.  It 
seems  then  iliat  this  jiortion  may  be  removed  without 
loss  of  the  immune  substances,  excepting  as  these  are 
occluded  mechanically  in  the  precipitate. 

Accordingly  the  method  developed,  based  on  observa- 
tions already  mentioned,  in  principle,  is  as  follows : 

Immune  serum  is  brought  slowly  to  pn  6.8  with 
N/100  HNO;,  usually  1  to  3  cc.  per  cc.  of  serum,  the 
larger  volume  when  blood  is  citrated.  At  about  pii 
6.8  a  fibrin  clot  forms  or  flocculation  occurs.  After 
standing  in  a  cool  place  until  flocculation  is  complete 
the  liquid  is  tiltered  and  to  the  clear  filtrate,  more  N/100 
HNO3  acid  is  added  until  a  maximum  turbidity  is 
obtained.  This  upon  flocculating  is  removed  by  filtering 
and  the  clear  filtrate  is  half -saturated  with  ammonium 
sulphate.  The  precipitate  is  washed  thoroughly  with  a 
half-saturated  aqueous  solution  of  ammonium  sulphate. 
From  this  stage  on  the  method  varies  depending  upon 
which  globulin  fraction  contains  the  substance  w^ith 
imnume  properties. 

For  euglobuliii.  Precipitins,  agglutinins,  amboceptor 
(rabbit  serum). 

The  precipitate  on  the  filter  is  washed  thoroughly 
with  a  saturated  sodium  chlorid  solution  to  remove  the 
pseudoglobulin.  The  precipitate  remaining  on  the  filter 
is  dissolved  in  a  volume  of  water  about  twice  that  of 
the  original  serum.  To  this  liquid  in  the  presence  of  a 
little  salt  N/10  HCj  is  added  drop  by  drop.  A  white 
flocculent  precipitate  settles  out.  more  forms  upon 
standing. 

For  pseudoglohidiii.  Diphtheria  antitoxin  (horse 
serum). 
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The  pseudoglobulin  is  precipitated  from  the  saturated 
sodium  chloride  solution  with  ammonium  sulphate,  the 
precipitate  collected  on  filters,  dissolved  in  a  volume  of 
water  equal  to  twice  that  of  the  original  serum  and  then 
precipitated  by  adding  N/10  HC^  and  a  small  volume  of 
saturated  sodium  chloride  solution. 

The  precipitates  obtained  by  either  method  are  col- 
lected b}'  centrifuging  and  then  dried  in  a  vacuum 
dessicator.  During  the  drying  most  of  the  dissolved 
salt  creeps  out.  When  thoroughly  dried  the  substances 
may  be  reduced  to  a  white  powder  in  a  mortar. 

The  powdered  substances  are  soluble  in  water,  giving 
an  acid  reaction  to  the  liquid,  more  readilv  in  water 
with  a  little  N/10  or  N/100  NaOH.  When  dissolved 
in  water  and  then  neutralized  gradually  with  NaOH 
there  is  a  certain  reaction  where  the  dissolved  substance 
manifests  the  flocculation  phenomenon.  This  is  known 
as  its  isoelectric  point,  a  reaction  at  which  it  is  ionized 
equally  as  acid  and  as  base.  At  this  point  its  solubility 
is  least.  These  reactions  point  to  the  preparations  being 
protein-acid  salts,  such  as  a  protein-hydrochloride. 
Experiments  with  the  precipitin  test  have  revealed  a  t>ii 
range  within  which  precipitation  takes  place.  The 
protein  salt  probably  dissociates  like  other  ampholytes 
in  a  way  such  as  Levene  and  Simms  pointed  out 
recently.  Within  a  certain  hydrogen-ion  range  where 
the  basic  dissociation  predominates  it  combines  with 
acid-substances  to  form  acid  salts,  above  and  below  this 
pn  range  the  basic  dissociation  is  suppressed.  Similar 
relations  probably  exist  for  antigenic  substances,  and  the 
mutual  concurrence  of  optimum  relationship  for  both 
the  antigen  and  the  immune  substance  in  a  certain 
hydrogen-ion  range,  permits  completion  of  the  chemical 
phenomena  characterizing  an  immune  reaction.  In  dis- 
cussing the  isoelectric  range  of  an  ampholyte  Levene 
and  Simms  say  that  with  aspartic  acid,  glutanic  acid, 
and  many  proteins  the  isoelectric  point  mav  be  a  sharp 
boundary  marking  a  definite  change  in  chemical  behavior 
because  of  the  proximity  of  the  acid  and  basic  dissocia- 
tion constant  to  the  isoelectric  point. 

A  complete  report  will  be  made  in  several  articles  ])ubli>hed 
in  the  Journal  of  Infectious  Diseases. 

December  10,  1923. 
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SUDDEN     DEATH     FROM     SPONTANEOUS 

BILATERAL     HEMORRHAGE     IN     THE 

SUPRARENAL     GLANDS 

ki:port    of    two    cases 

S.    M.    CROWE 

From   the  Pathological  Laboratory  of  Rush  Medical   College 

Hemorrhage  in  the  suprarenal  glands  causing  death 
is  rare  in  adults.  In  infants  its  greater  frequency, 
according  to  Kempf  ,^  is  largely  due  to  the  organs  being 
incompletely  developed,  highly  vascular,  and  subject  to 
venous  stasis.  Gunson  -  has  reported  infection  of  the 
umbilical  stump  with  suprarenal  hemorrhage.  The 
trauma  of  labor  and  resuscitation  is  an  added  factor. 

Trauma,  however,  in  adults  plays  a  small  part.  In 
his  exhaustive  discussion  of  the  subject,  Lavenson  ^ 
considers  the  following  causes  of  spontaneous  supra- 
renal hemorrhage  in  adults :  long-continued  passive 
congestion  of  the  organs,  as  in  chronic  heart  and  lung 
diseases ;  sudden  increase  in  blood  pressure,  as  in 
epilepsy  and  pertussis ;  hemorrhagic  tendency  in 
asphyxia;  active  congestion  of  the  suprarenals ;  infec- 
tions ;  severe  surface  burns ;  suppurative  changes  in 
adjacent  organs.  Thrombosis  of  the  suprarenal  vems 
has  been  reported  frequently,  either  marantic  (Sim- 
monds,  cited  by  Kempf^),  or  infectious.  In  many 
infectious  diseases  minute  emboli  lodge  in  the  capil- 
laries of  the  suprarenal  glands  as  they  do  in  other  places. 
Hyperadrenia,  a  condition  of  hyperactivity  of  the  supra- 
renal glands,  according  to  Sajous,^  may  cause  hemor- 
rhage by  increasing  the  blood  pressure.  Abnormal 
conditions  of  the  blood,  as  leukemia  and  the  hemor- 
rhagic diathesis,  have  been  considered  factors  by 
Kaufman  ^    and    Barker.*"*      Attempts    to    demonstrate 

1.  Kempf,  H.:  Ueber  die  Bedeutung  der  Nebennierenblutungen  fiir 
den    plotzlichen  Tod,   Vrtljschr.   f.   gerichtl.    Med.    56:71-96,    1918. 

2.  Gunson,  E.  B.:  Suprarenal  Hemorrhage  in  an  Infant,  Proc.  Roy. 
Soc.    Med.,   London,   Section   Study  Dis.  Child.   8:54,1914-15. 

3.  Lavenson,  R.  S.:  Acute  Insufficiency  of  the  Suprarenals,  Arch. 
Int   Med.   3:  62-73,   1908. 

4.  Sajous,  I.  T.  deM.:    Practice  of  Medicine,  Tice  8:  159-162,   1922. 

5.  Kaufman.  Eduard:  Lehrbuch  der  Speziellen  Pathologischen  Ana- 
tomic,   1911,   799. 

6.  Barker.  I..  F. :  Nelson  Loose-Leaf  Living  Medicine  3:222-228, 
1921. 
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changes  in  the  sympathetic  ganglia,  as  suggested  by 
Kempf  1  and  others,  have  been  unsuccessful  in  several 
instances. 

Spontaneous  hemorrhage  in  the  suprarenal  glands 
may  be  unilateral  or  bilateral,  and  may  even  cause  rup- 
ture of  the  capsule.  Thrombi  in  the  veins  may  be  visible 
grossly  or  just  mural  necrosis  microscopically.  Bacteria 
have  been  demonstrated  in  these  lesions.  The  damage 
to  the  suprarenal  tissue  may  vary  from  almost  complete 
destruction  to  compression  of  the  cells  with  only  a  little 
necrosis.  The  medulla  is  said  to  be  more  affected  than 
the  cortex  usually.  The  alterations  found  in  other 
organs  post  mortem  are  largely  those  of  the  condition 
responsible  for  the  hemorrhage. 

Clinically,  Lavenson  ^  recognizes  five  groups  of  symp- 
toms :  a  peritoneal  type  with  sudden  onset  of  epigastric 
pain  and  vomiting ;  an  asthenic  type ;  a  nervous  type 
with  convulsions,  delirium,  or  coma;  a  group  with  a 
purpuric  rash  or  hemorrhages  in  the  abdominal  organs  ; 
and  lastly,  those  with  sudden  death.  Usually  the  symp- 
toms are  considered  those  o-f  acute  insufficiency  of  the 
suprarenal  glands.  Commonly  in  addition  to  the  symp- 
toms of  the  primary  condition,  as  infection,  there  are 
extreme  muscular  weakness,  rapid  pulse  of  poor  quality, 
subnormal  temperature,  a  variable  amount  of  pain,  and 
more  or  less  vomiting  and  diarrhoea.  Symmetrical 
erythema  was  reported  by  Lusk  and  Brumbaugh  "  in  a 
young  man  with  septicemia  following  the  lancing  of  a 
felon. 

Acute  suprarenal  hemorrhage,  diagnosed,  according 
to  Severn.**  rarely  if  ever  before  death,  should  perhaps 
be  considered  a  possible  explanation  of  acute  prostra- 
tion with  low  blood  pressure,  in  the  absence  of  evidence 
of  other  cause,  as  hemorrhage  elsewhere.  The  presence 
of  a  palpable  mass  in  the  suprarenal  region  may  be  of 
diagnostic  aid. 

Extensive  bilateral  hemorrhage  into  the  suprarenal 
glands  is  always  fatal,  and  less  extensive  hemorrhage, 
even  when  unilateral,  may  be  fatal. 

7.  Lusk,  F.  B.,  and  Brumbaugh,  A.:  Nontraumatic  Hemorrhage  of 
the  Suprarenal,  J.   A.   M.  A.   72:  1062-1064,   1919. 

8.  Severn,  A.  G.  M.:  A  case  of  Acute  Bilateral  Suprarenal  Hemor- 
rhage,  Lancet   1  :  647-648.    1923. 
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Case  1. — J.  W.,  an  American  teamster,  35  years  old,  was 
admitted  in  coma  to  the  service  of  Dr.  C.  S.  Williamson,  at  the 
Cook  County  Hospital,  at  6:30  p.  m.,  Aug.  13,  1923.  From 
his  wife  it  was  learned  that  he  was  a  heavy  drinker,  and 
had  been  in  poor  health  and  unable  to  work  for  the  last  six 
months,  though  not  in  bed.  For  the  last  year,  he  had  com- 
plained of  pain  in  the  epigastrium,  vomiting,  a  cough,  and 
occasional  night  sweats.  This  day  he  had  vomited  repeatedly, 
supposedly  because  of  drinking  to  excess  the  day  before. 
When  arising  from  a  chair,  shortly  after  5 :30  p.  m.,  he  had 
fallen  to  the  floor  with  "cramps."  On  admission  to  the 
hospital,  there  were  muiked  cyanosis,  shallow,  irregular,  gasp- 
ing respirations,  30  a  minute ;  froth  on  the  lips ;  loud,  harsh 
breath  sounds  all  over  the  chest ;  no  apparent  abdominal 
tenderness  or  rigidity ;  rapid,  irregular  pulse ;  discharge  from 
the  penis.  At  7  p.  m.,  the  rectal  temperature  was  99°  F., 
respirations  22  a  minute,  and  the  pulse  imperceptible.  The 
clinical  diagnosis  made  by  the  intern  was  chronic  alcoholism, 
probable  gonorrheal  urethritis,  and  possible  pulmonary  embo- 
lism. Administration  of  stimulants  and  oxygen  was  of  no 
avail,  and  death  occurred  fifty  minutes  after  admission  to 
the  hospital,  less  than  two  hours  after  the  onset  of  acute 
symptoms. 

At  the  postmortem  examination,  twelve  hours  later  (Dr. 
E.  R.  LeCount),  there  were  found:  infarcted  suprarenal 
glands ;  generally  engorged  cutaneous  capillaries ;  focal  puncti- 
form  hemorrhages  in  the  leptomeninges  of  the  frontal  lobes  of 
the  cerebrum  ;  hemorrhage  in  the  choroid  plexus ;  hypostatic 
hj'peremia  of  the  lungs ;  moderate  mucopurulent  bronchitis ; 
marked  chronic  lacunar  tonsillitis ;  acute  catarrhal  blepharitis, 
conjunctivitis,  and  laryngitis;  diminished  lipoid  content  of  the 
suprarenal  cortices;  extensive  fatty  changes  of  the  liver; 
cloduy  swelling  of  the  kidneys ;  and  opacities  of  the  lepto- 
ineninges  of  the  cerebral  cortex. 

The  skin  was  rose-pink,  except  where  pressure  had  been. 
Some  of  the  teeth  were  carious.  The  left  suprarenal  gland 
was  plump  and  dark  red,  with  practically  no  yellow  on  sur- 
faces made  by  cutting  it  through  the  middle.  It  weighed 
12.47  g.,  the  right  16.65.  The  parenchyma  of  each  was  under 
pressure  and,  if  anything,  there  was  more  blood  in  the 
substance  of  the  right. 

In  the  stomach  content  and  portions  of  the  liver  and 
kidneys  examined  chemically,  no  volatile  poisons,  heavy 
metals,  or  alkaloids  were  found  (Dr.  William  D.  McNally, 
Coroner's   Chemist). 

On  further  examination,  the  formalin  hardened  right  supra- 
renal gland  is  68  by  50  by   12  mm.   in  maximum  dimensions, 
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the  left  56  by  35  by  15.  The  small  amount  of  fat  adherent 
to  each  is  practically  free  from  hemorrhage,  except  at  the 
center  of  the  front  edge  of  the  left,  where  it  is  quite  brown 
for  12  by  9  mm.  The  right  is  dark  blue-gray  outside,  with 
the  normal  yellow  of  the  cortex  only  at  the  edges,  and  where 
the  cortex  is  roughened  by  small  elevations,  up  to  1  mm.  in 
diameter,  not  over  one-twentieth  at  most.  On  surfaces  made 
by  sectioning  in  the  greatest  dimension,  the  cortex  is  from 
1.5  to  3  mm.  thick,  and  the  medulla  is  quite  scanty,  except 
at  the  hilum,  where  it  is  up  to  2  mm.  thick,  light  gray,  and 
firm.  The  yellow  of  the  cortex  is  mostly  in  narrow  parallel 
streaks,  amounting  to  about  one-tenth  of  surfaces  made  per- 
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Fig.  1. — Drawing  of  a  portion  of  the  suprarenal  cortex,  high  power, 
with  the  hemorrhage  (a)  and  clumps  of  bacteria  and  fibrin  (o),  in  the 
wall  of  a  small   vein   (hematoxylin  and  eosin   stain). 


pendicular  to  the  external  surface.  The  outside  of  the  left 
suprarenal  gland  is  about  one-sixth  pale  yellow.  The  medulla, 
on  surfaces  made  by  cutting,  is  visible  only  at  the  hilum,  and 
is  even  narrower  than  in  the  right.  The  cortex  is  from 
1  to  2  mm.  thick,  and  is  yellow  about  one-sixth.  The  lining 
of  the  attached  portion  of  the  vein  of  each  gland  is  smooth 
and  clean,  of  the  left  15  mm.,  of  the  right  8. 

In    sections    of    the    right    suprarenal    gland    stained    with 
hematoxylin   and    eosin.    the   cell    columns    of    the   cortex    are 
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all  crowded  and  cotnpressed  more  or  less  by  extravasated  red 
hlood  cells,  especially  in  the  glomerular  and  fasciculate  zones. 
The  veins  of  the  medulla  are  distended  with  blood,  but  where 
the  medulla  is  recognizable,  there  is  only  a  little  extravasated 
blood,  and  that  close  to  the  cortex.  There  are,  however, 
many  groups  of  a  dozen  or  more  lymphocytes  in  the  medulla. 
In  many  of  the  medium-sized  veins  are  clumps  of  bacteria, 
in  the  lumens  and  in  the  vessel  walls  (Figure  1),  and  the 
continuity  of  the  endothelium  in  places  is  broken.  Collections 
of  fibrin  here  are  stained  purple  with  phosphotungstic  acid. 
More  bacteria  are  present  in  the  capillaries  of  the  cortex. 

In  sections  of  the  luns,  there  is  only  hyperemia  and  edema, 
of  the  liver  marked  fatty  change,  and  of  the  spleen,  no  note- 
worthy alteration. 

In  sections  of  the  right  suprarenal  gland,  stained  with 
Sudan  III,  there  is  about  half  of  the  normal  amount  of  fat  in 
the  cortex  (Figure  2).  In  sections  stained  for  bacteria,  there 
are  Gram  positive  cocci  in  small  groups  and  chains,  in  the 
veins  and  in  the  capillaries. 

Case  2  (reported  by  the  courtesy  of  Dr.  Edwin  F.  Hirsch). 
— O.  M.,  30  years  old.  a  Dane,  had  been  well  until  the 
afternoon  of  Dec.  31,  1917,  when  he  had  a  severe  chill  and 
went  to  bed.  From  midnight  until  morning,  he  had  almost 
continuous  bowel  movements.  He  had  no  severe  pain,  and 
did  not  vomit.  He  had  taken  no  medicine  or  unusual  food. 
He  was  conscious  when  admitted  to  the  hospital,  at  11  :35  the 
following  morning,  and  there  were:  labored  breathing;  imper- 
ceptible radial  pulse ;  cold  face  and  extremities ;  deep  cyanosis 
of  the  face,  hands,  and  feet ;  many  purpuric  spots,  pea  to 
dime-sized,  on  the  forehead,  neck,  and  extremities.  He  died 
less  than  an  hour  and  a  half  after  entering  the  hospital. 

In  the  postmortem  examination  (Dr.  Hirsch),  the  same  day, 
were  found :  extensive  hemorrhage  into  both  suprarenal 
glands ;  multiple  petechial  hemorrhages  and  ecchymoses  of 
the  tissues  generally ;  acute  left  follicular  tonsillitis ;  acute 
catarrhal  laryngitis,  tracheitis,  and  bronchitis ;  acute  hyper- 
plasia of  the  cervical  lymph  glands ;  icterus ;  slight  sero- 
fibrinous pericarditis  ;  cloudy  swelling  of  the  parenchymatous 
organs  ;  hyperplasia  of  the  spleen  and  mesenteric  and  biliary 
lymph  glands ;  passive  hyperemia  of  the  tissues  generally. 

The  skin  of  the  face  was  mottled  reddish,  and  was  dis- 
tinctly icteric,  the  lips  were  cyanotic,  and  the  lower  extremities 
purple.  There  were  petechial  hemorrhages  of  the  conjunctivae 
and  skin  of  the  shoulders  and  arms,  and  larger  hemorrhages, 
the  size  of  the  little  fingernail,  of  the  lower  extremities. 
Petechial  hemorrhages  were  also  found  beneath  the  visceral 
pleura   and   pericardium,   and   more  extensive  hemorrhages   in 
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the  left  kidney.  Both  suprarenal  glands  were  dark  red 
throughout,  with  tense  capsules,  the  right  weighing  9.407  g., 
the  left  5.587.  Little  normal  tissue  was  recognizable  in 
either.  The  tonsils  were  both  ver}-  large  and  ragged,  and 
in  the  left  were  many  caseous  pockets.  Microscopically,  there 
were     acute     suppurative     and     hemorrhagic     nephritis     and 


Fig.  2. — Diagram  of  a  section  of  the  suprarenal  gland  approximately 
2  by  3  mm.  The  central  part  (pale  gray)  is  full  of  blood  from  hemor- 
rhage, and  in  this  part,  of  the  adrenal  very  little  medulla  is  present.  The 
zones  bordering  this  on  each  side  with  dark  spots  contain  large  amounts 
of  fat  (Sudan  III  stain),  and  the  periphery  of  the  cortex  at  top  and 
bottom,  represented  here  with  crossed  lines,  contains  the  largest  amount 
of  hemorrhage. 


adrenalitis.  The  hemorrhage  was  extensive  in  the  glomerular 
and  fasciculate  zones  of  the  cortices  of  the  suprarenal  glands, 
and  there  were  multiple  minute  abscesses. 
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The  first  case,  with  coma,  according  to  the  classifica- 
tion given  is  of  the  nervous  type,  the  second  probably  of 
the  type  with  purpuric  rash  and  hemorrhages  in  the 
abdominal  organs.  In  both  death  followed  the  onset  of 
acute  symptoms  quickly  and  there  was  cyanosis  with 
marked  embarrassment  of  the  circulation  and  respira- 
tion. In  both,  the  hemorrhage  in  the  suprarenal  glands 
was  marked  in  the  cortex  and  there  was  infection  in  the 
glands.  The  symptoms  in  each  were  much  the  same  as 
those  usually  reported  when  the  medulla  has  been  most 
affected.  In  these  two  instances  it  seems  not  improbable 
that  death  may  have  been  due  to  the  sudden  liberation 
of  some  cortical  substance  in  the  blood  stream,  or  more 
probably,  perhaps,  in  the  light  of  recent  demonstrations 
of  the  importance  for  life  of  the  cortex  in  animals,''  to 
a  sudden  interruption  of  the  indispensable  function  of 
the  suprarenal  cortex. 

December  10,  1923. 


THE     PRESENT     STATUS     OF     FOOD 

POISONING     IN     THE     UNITED 

STATES  * 

J.    C.    GEIGER 

Epidemiologist,   U.    S.   Public  Health   Service 

In  reviewing  this  subject  Geiger  said  that  reliable 
facts  concerning  the  prevalence  of  food  poisoning  in 
the  United  States  are  difficult  to  obtain  since  the  disease 
is  rarely  made  reportable.  Outbreaks  of  food  poisoning 
are  explosive  in  character,  usually  short  of  duration  and 
frequently  disregarded,  unless  there  are  spectacular  fea- 
tures or  the  outbreak  is  botulism,  in  which  event  the 
attention  attracted  may  be  out  of  all  proportion  to  the 
recorded  morbidity  and  mortality. 

Botulism  is  at  present  and  perhaps  has  always  been  a 
comparatively  rare  disease  in  the  United  States.    There 

*  Abstract  of  address  given  at  a  joint  meeting  of  the  Chicago  Medical 
and  Chicago   Pathological    Societies,    Jan.    16,    1924. 

9.  Houssay,  B.  A.,  and  Lewis,  T.  J.:  The  Relative  Importance  to 
Life  of  the  Cortex  and  the  Medulla  of  the  Adrenal  Glands,  Am.  J. 
Phvsiol.  64:  512-521,    1923. 


33 


have  been  reported  in  the  United  States  from  1899  to 
date,  129  outbreaks ;  a  total  of  435  people  with  290 
deaths,  giving  a  case  mortality  of  67.1  and  of  which  45 
outbreaks,  or  approximately  one-third,  have  been  proved 
toxicologically  and  bacteriologically.  Thirty-one  out- 
breaks were  reported  from  western  states  in  1922  and 
1923,  two  other  outbreaks  were  from  food  canned  in 
the  west.  In  all  the  assembled  data  there  had  been  only 
three  outbreaks  reported  in  southern  states,  in  one  of 
which  the  food  was  canned  in  the  west.  The  outbreaks 
due  to  home  canned  foods  and  those  due  to  commer- 
cially canned  are  in  the  ratio  of  approximately  10  to  1. 
The  majority  of  outbreaks  have  been  due  to  under- 
heated  or  underprocessed  foods.  Methods  of  canning 
must  insure  sufficient  heat  penetration  and  make  allow- 
ance for  altitude  and  the  hydrogen-ion  concentration  of 
the  product.  Sanitation  by  the  thorough  cleansing, 
proper  storage  and  the  use  of  fresh  products  is 
primarily  essential  as  a  protection  against  botulinus 
spoilage.  There  have  been  no  outbreaks  of  l)otuhsm 
traced  to  commercially  canned  food  since  February, 
1922,  while  there  have  been  in  the  same  period  26  out- 
breaks attributed  to  home  canned  foods. 

Extensive  examinations  have  been  made  of  soils  in 
which  certain  vegetables  have  been  grown  which,  after 
canning,  had  caused  outbreaks  of  botulism  in  humans 
Cultures  of  these  soils  were  toxic  and  the  toxin  thus 
formed  was  neutralized  by  the  corresponding  type  of 
botulinus  antitoxin.  The  investigators  suggested  that 
possibly  the  manuring  of  the  soil  might  be  the  medium 
of  the  pollution  of  the  soil  with  the  spore  of  B.  botuh- 
nus.  However,  other  investigators  stated  that  in  over 
2,000  samples  of  soil  and  other  agricultural  products  in 
the  United  States  and  in  other  samples  from  Canada, 
Alaska,  Belgium,  Denmark,  England,  the  Netherlands, 
Switzerland,  Hawaiian  Islands  and  China  that  were 
examined,  it  was  demonstrated  that  the  spores  of  B. 
botulinus  are  widely  distributed  in  nature.  Alaskan 
soils  appear  to  be  singularly  free  from  the  spores.  The 
spore  was  found  in  greatest  abundance  in  uncultivated 
mountain  soils  and  to  the  least  extent  in  soils  that  had 
been  intensively  cultivated.     Geiger  and  Benson  have 
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demonstrated  an  intensive  distribution  in  certain  local- 
ities, particularly  in  the  State  of  W  ashington.  It  is  of 
special  interest  that  they  Avere  able  to  demonstrate 
experimentally  that  both  type  A  and  type  B,  B.  botuli- 
nus,  may  exist  in  the  same  soil  sample,  type  A  pre- 
dominating in  cultures  when  vegetables  such  as  corn 
and  string  beans  were  planted  together  with  the  soil  in 
the  culture  medium. 

It  has  been  shown  that  guinea  ])igs  succumb  to  botu- 
lism when  fed  a  large  number  of  toxin-free  spores 
Geiger  stated  that  tliere  is  a  vast  difference  in  results 
depending  on  whether  tonxin-free  sjiores  are  fed  or 
inoculated  into  guinea  pigs,  even  when  such  spores 
have  been  saturated  with  specific  antitoxin  and  have 
been  incubated.  Such  spores  when  fed  may  remain 
dormant  in  the  animal  body  and  be  recovered  from 
various  organs,  on  autopsy,  without  the  animals  show- 
ing any  previous  symptoms  of  the  disease.  Epidemi- 
ologically  there  is  every  indication  that  a  true  botulism 
infection  never  occurs  in  the  human  being  and  the  symp- 
toms are  due  to  performed  toxins  in  the  food  when 
ingested.  However,  Geiger  reported  that  certain 
experiments  indicate  the  possibility  of  the  absorption 
of  the  toxin  from  mucous  surfaces  other  than  the 
gastrointestinal  tract  and  from  fresh  wounds. 

The  short  incubation  period  in  food  poisoning  which 
is  probably  due  to  the  paratyphoid  group,  the  early 
recovery  of  the  persons  ill,  the  low  mortality  rate,  the 
absence  of  continued  temperatures,  or  other  evidence 
of  infection  especially  when  the  food  ingested  contains 
living  organisms  of  the  paratyphoid  group,  are  sugges- 
tive evidence  that  these  outbreaks  are  also  intoxications. 

In  the  majority  of  cases  of  botulism  the  incubation 
period  is  from  24  to  48  hours,  though  the  onset  may 
occur  earlier  or  be  delayed.  The  earliest  onset  in  the 
recent  outbreaks  investigated  was  16  hours  and  the 
longest  48.  Gastrointestinal  symptoms  are  not  as  rare 
as  is  sometimes  thought,  but  are  delayed  much  longer 
than  those  observed  in  outbreaks  due  to  the  type  of 
food  poisoning  caused  by  the  paratyphoid  group.  The 
characteristic  evidences  of  the  disease  recorded  in 
botulisms  were  quoted  in  their  usual  order  as  follows : 
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Delayed  onset,  marked  muscular  weakness,  gastroin- 
testinal symptoms,  disturbances  of  vision  with  diplopia 
and  bleparoptosis,  loss  of  ability  to  swallow  and  talk, 
constipation,  rapid  pulse  and  subnormal  temperature, 
rarely  any  pain,  death  from  respiratory  failure  and  a 
high  mortality  rate. 

In  the  outbreaks  due  to  the  paratyphoid  group  the 
characteristic  symptoms  are:  Sudden  onset,  nausea, 
vomiting,  abdominal  pain,  prostration,  diarrhea,  rise  of 
temperature,  and  a  mortality  from  0  to  1  per  cent. 
Therefore,  the  difference,  clinically,  between  these  two 
types  of  food  poisoning  is  distinct  and  should  be  easily 
recognized. 

In  the  treatment  Edmunds  and  Long  have  recom- 
mended artificial  respiration  and  the  careful  adminis- 
tration of  physostigmin.  Geiger.  however,  believes  that 
immobilization  and  quiet  are  indicated  by  the  l)est  meons 
available.  To  these  measures  must  primarily  be  added 
the  use  of  specific  types  of  antitoxin.  As  there  seems 
to  be  some  fixation  of  the  toxin  in  the  body  and  prob- 
ably no  increase  after  the  poisonous  food  has  been 
ingested,  early  administration  of  the  antitoxin  is 
desirable.  This  is  very  difficult  for  as  a  rule  the  dis- 
ease is  not  recognized  within  48  hours  after  the  food 
has  been  consiuned  and  this  is  not  unlikely  the  time 
limit  of  the  efficiency  of  the  antitoxin.  Type  A,  B. 
botulinus  is  by  far  the  most  predominant  type  demon- 
strable as  causing  the  outbreaks  in  the  United  States, 
type  B  being  exceedingly  rare  as  a  cause  of  the  disease 
in  humans. 

In  the  majority  of  outbreaks  of  botulism  the  preserved 
foods  responsible  have  been  noted  to  be  visibly  spoiled. 
This  spoilage  may  be  a  relative  matter  as  the  containers 
can  be  normal  in  appearance  and  the  disintegration  of 
the  contents  be  even  so  slight  that  no  abnormal  odor  or 
taste  is  detected.  When  the  type  of  food  poisoning  is 
recognized  as  botulism,  always  suspect  preserved  foods 
and  meat  products,  such  as  sausages.  In  the  type  of 
food  poisoning  due  to  the  paratyphoid  group  always 
suspect  freshly  cooked  or  warmed  over  food,  especially 
if  there  has  been  some  period  of  incubation. 
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In  autopsies  it  has  l)een  stated  that  B.  botulinus  types 
B  and  A  were  found  in  the  intestinal  contents  of  two 
cases  out  of  four  studied,  in  the  intestinal  wall  itself  in 
one  case  and  from  the  liver  in  one  case.  Recently 
Geiger  isolated  B.  botulinus,  type  A,  from  the  stomach 
wall  of  a  case  dying  of  botulism  but  not  from  the 
stomach  contents.  The  essayist  has  made  an  investiga- 
tion of  several  cases  of  illness  recently  occurring  in 
Chicago.  On  autopsy  of  one  person  that  died,  the 
anatomical  findings  and  subsequent  microscopical 
examination  revealed  thrombosis  in  the  brain  and  other 
tissues  and  a  diagnosis  of  botulism  was  suggested.  It 
was  later  proved  that  those  cases  were  not  botulism. 

Occasionally  in  outbreaks  of  botulism  there  is  the 
history  that  some  persons  after  consuming  the  poisonous 
food  did  not  become  ill.  A  search  of  the  records 
revealed  that  in  twelve  outbreaks  there  were  29  people 
who  supposedly  ate  the  toxic  food  and  were  not  affected. 
Aside  from  the  possible  mistake  of  the  records  several 
explanations  have  been  offered  for  this  phenomena; 
namely,  either  there  may  be  a  greater  concentration  of 
toxin  in  various  parts  of  the  preserved  food  in  the  con- 
tainer than  in  others,  or  there  may  be  some  immunity 
to  the  intoxication,  or  perhaps  only  one  can  of  several 
that  were  served  were  toxic. 

In  outbreaks  of  food  poisoning  due  to  the  contamina- 
tion of  the  food  with  the  organisms  of  the  paratyphoid 
group  every  effort  should  be  made  to  demonstrate  the 
presence  of  filterable  toxic  substances  in  the  causative 
food.  Bacteriologic  examinations  of  the  food  and 
excreta  of  the  persons  ill  should  be  made.  It  was 
pointed  out  that  the  stools  should  be  examined  as  early 
as  possible,  as  negative  results  will  probably  be  obtained 
if  such  examinations  are  not  made  within  forty-eight 
hours  after  the  ingestion  of  the  food. 

It  has  been  suggested  that  tests  be  made  of  the  blood 
sera  of  persons  ill  in  outbreaks  of  food  poisoning  due 
to  the  paratyphoid  group  for  the  presence  of  agglu- 
tinins. The  results  so  far  obtained  have  been  inconclu- 
sive and  of  doubtful  value,  because  of  the  many 
contributory  and  dependent  factors  in  this  test,  such  as 
previous   vaccination    with   triple   typhoid   vaccine,   the 
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negative  bacteriologic  findings  of  a  specific  organism  in 
the  suspected  food,  the  comparatively  short  duration  of 
illness,  the  coagglutinins  demonstrable  among  the  mem- 
bers of  the  paratyphoid  group  and  the  absence  of 
definite  information  as  to  such  reaction  in  the  normal 
individual. 

DISCUSSION 

Dr.  Johx  L.  White  said  that  considerable  publicity  had 
been  given  the  question  of  food  poisoning  by  the  press  of  the 
country  and  the  laitj-  attribute  all  gastro-intestinal  irritations 
accompanied  by  headache,  nausea  and  vomiting  to  the  con- 
sumption of  food.  The  press  has  popularized  the  diagnosis 
by  calling  these  cases  "ptomaine  poisoning"  and  the  public 
usually  attribute  this  ptomaine  poisoning  to  canned  goods,  with 
the  result  that  there  has  been  considerable  detriment  to  the 
canning  industry.  When  the  ruling  was  made  concerning  the 
canning  of  olives,  the  firm  most  affected  by  the  ruling  insisted 
that  the  so-called  basal  food  products  be  investigated,  and 
since  that  time  considerable  work  has  been  done. 

Dr.  White  thought  it  was  interesting  that  many  of  these 
so-called  food  poisoning  outbreaks  are  not  substantiated  by 
facts  and  that  they  are  erroneously  diagnosed.  Since  1922,  there 
has  been  no  outbreak  of  food  poisoning  due  to  goods  canned 
by  any  of  the  commercial  concerns,  the  only  outbreaks  being 
due  to  home  canned  products. 

The  speaker  emphasized  the  paratyphoid  intoxications  as 
well  as  the  botulinus,  and  stated  that  most  of  the  work  had 
been  done  on  botulism.  One  way  to  attack  the  problem  is  for 
physicians  to  report  all  food  poisoning  cases  to  the  Health 
Department.  There  is  a  city  ordinance  which  requires  the 
reporting  of  all  such  cases  and  the  Department  is  willing  to 
cooperate  in  all  of  them.  They  have  a  bureau  with  trained 
men  who  will  take  the  food  to  the  laboratory  where  it  can 
be  thoroughly  examined,  which  will  aid  greatly  in  putting  the 
mattter  on  a  scientific  basis.  In  an  investigation  of  800 
so-called  food  poisoning  cases,  80  per  cent,  proved  to  be  some- 
thing else.  He  emphasized  the  fact  that  the  Food  Bureau  of 
the  Health  Department  is  willing  to  cooperate  with  any  physi- 
cian if  he  will  notify  the  Bureau  early  in  these  suspected  cases. 
There  is  much  work  to  be  done ;  they  must  first  establish  a 
history  of  exposure  to  the  food  in  question,  isolate  the  orggin- 
ism,  identify  the  organism  by  agglutinin  blood  examinations 
and  so  on,  and  if  they  are  able  to  do  this  they  can  definitely 
state  that  the  food  in  question  was  the  cause  of  the  illness. 
By  such  measures  the  whole  question  of  food  poisoning  can  be 
placed  on  a  scientific  rather  than  a  newspaper  basis. 
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Dr.  Edward  M.  Mikkelsen  asked  if  there  was  anything  in 
the  way  of  drugs  which  might  he  of  vahie  in  these  cases, 
assuming  that  the  antitoxin  could  not  be  procured  early 
enough  to  he  of  value. 

Dr.  Gkigkr.  in  closing,  said  that  he  had  never  been  able  to 
find  anything  in  the  way  of  drugs  which  had  been  of  value. 
Physostigmin  has  been  suggested  but  he  did  not  know  of  any 
basis  for  its  use.  Atropin  had  been  used  in  several  cases 
and  in  one  or  two  instances  was  said  to  have  done  some  good. 
Many  things  had  been  tried,  but  they  were  just  "shooting  in 
the  dark"  and  trying  to  neutralize  the  poisoning  as  best  they 
could.  One  thing  indicated  is  elimination,  but  if  the  toxin 
has  become  fixed  in  the  body  he  knew  of  nothing  that  could  be 
of  assistance.  There  is  much  to  be  learned  about  the  treat- 
ment of  botulism,  but  the  outcome  in  these  cases  is  so  unfor- 
tunate and  so  rapid  that  there  is  usually  no  time  to  make  an 
investigation  before  death  ensues. 


PYAEMIA  DUE  TO  STAPHYLOCOCCUS 
ALBUS  FOLLOWING  ABORTION 

OWEN  HOMME  AXD  THURE  A.  XORDLANDER 

From    the   Pathological    Laboratory,    Rush   Medical    College 

H.  M.,  female,  aged  19,  entered  the  Cook  County  Hospital 
to  the  service  of  Dr.  Goldsmith.  Death  occurred  at  the  end 
of  nine  days,  with  no  symptoms  calling  for  specific  attention 
except  an  intermittent  mental  involvement,  manifesting  itself 
in  periods  of  irrationality,  and  the  complaints  of  pain  in  the 
chest,  chills  and  fever,  with  some  cough. 

Necropsy  (Dr.  E.  R.  LeCount)  yielded  the  following  ana- 
tomic diagnosis :  Retention  of  placental  tissue ;  gangrenous 
and  suppurative  endometritis ;  suppurative  vulvo-vaginitis ; 
bilateral  stayphylococcic  salpingitis  and  oophoritis ;  acute 
pyelo-uretero-cystitis ;  bilateral  ovarian  suppurative  thrombo- 
phlebitis ;  occluding  thrombus  at  the  mouth  of  the  right 
ovarian  vein ;  thrombosis  of  the  left  renal  vein ;  multiple 
metastatic  abscesses  of  the  kidneys ;  septic  thrombosis  of  the 
ovarian  veins ;  multiple  metastatic  abscesses  of  both  lungs, 
liver  and  thyroid  gland ;  thrombosis  of  the  terminal  radices 
of  the  pulmonary  arteries ;  suppurative  pelvic  peritonitis ; 
suppurative  thrombophlebitis  (staphylococcic)  ;  hemorrhagic 
infarcts  of  the  liver;  acute  catarrhal  tracheitis  and  bronchitis; 
acute  hyperplasia  of   the  tracheo-bronchial   and  biliary  h^mph 
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ijlands  ;  passive  hyperemia  and  edema  of  the  lungs,  edema  of  the 
leptomeninges ;  slight  chronic  passive  hyperemia  of  the  liver; 
cloudy  swelling  of  the  liver  and  kidneys  ;  fatty  changes  of  the 
liver:  fibrous  adhesions  between  the  appendix  vermiformis  and 
right  broad  ligament ;  petechial  hemorrhages  of  the  stomach 
and  duodenum ;  marked  hyperplasia  of  the  spleen ;  fibrous 
adhesions  between  the  rectum,  fallopian  tubes  and  uterus ; 
hbromj'omata  of  the  uterus ;  healed  laceration  of  the  cervix ; 
generalized  anemia :  fibrinous  pleuritis ;  sclerosis  of  the 
anterior  mitral  leaflet  and  the  first  part  of  the  aorta ;  bruise 
abrasion  of  the  right  hip :  pressure  abrasions  of  the  buttocks  : 
veno-puncture  needle  wound  of  the  right  cubital  fossa ;  secret- 
ing mammary  glands;  pregnancy  pigmentation  of  the  nipples; 
pregnancy  hyperplasia  of  the  thyroid  gland. 

Bacteriological  Examination. — Cultures  taken  from  the  lung 
abscesses  revealed  at  the  end  of  twenty-four  hours  incubation 
at  37.5  C.  on  blood-agar  media,  typical  staphylococcus  albus 
colonies  in  pure  culture.  Microscopic  examination  of  the 
twelve  films  taken  from  as  many  abscesses  showed  large,  round 
Gram  positive  cocci  grouped  in  typical  cluster.  Hanging  drop 
examination  revealed  no  motilit)-.  Transfers  were  made  to 
other  media.  Litmus  milk  was  slowly  acidified  and  coagulated 
at  the  end  of  seventy-two  hours.  On  potato  media,  the  growth 
was  profuse  and  non-pigmented.  Inoculation  into  beef  broth 
containing  20  per  cent,  sodium  taumcholate  did  not  lead  to 
the  disintegration  of  the  organism  at  the  end  of  forty-eight 
hours.  Stab  cultures  in  dextrose  agar  tubes  resulted  in  a 
slight  gas  formation  at  the  end  of  forty-eight  hours.  Gelatine 
was  slightly  liquefied  at  the  end  of  ninety-six  hours.  Inocu- 
lation of  guinea-i)igs  gave  the  following  data  : 

Pig  1. — Intraperitoneal  injection  of  a  suspension  of  a  twenty- 
four  hour  plain  agar  growth  in  normal  salt  solution  caused 
death  in  twenty-four  hours.  Postmortem  examination  revealed 
a  fibrino-purulent  peritonitis.  Cultures  grown  from  the  peri- 
toneal fluid  and  heart's  blood  showed  characteristic  staphylo- 
coccus albus  growths.  .Stained  films  revealed  Gram  positive 
cocci.  They  were  found  to  be  somewhat  smaller  than  those 
in  the  films  made  directly  from  the  lung  abscesses. 

Pig  2. — A  subcutaneous  injection  of  a  suspension  of  a  twenty- 
four  hour  plain  agar  growth  in  normal  salt  solution  produced 
an  abscess  at  the  site  of  injection,  one  centimeter  in  diameter. 
The  pig  was  killed  at  the  end  of  five  days.  Pure  cultures  of 
staphylococcus  albus  were  obtained  from  the  subcutaneous 
abscess.     Films  showed  the  presence  of  staphylococcus. 

Pig  4. — An  inoculation  was  made  intraperitoneally  with  two 
loops  full  of  an  attentuated  growth  on  plain  agar  suspended 
in    normal    salt    solution.      This    pig   died    at    the   end    of   three 
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weeks.  No  abscesses  were  fouiul  niacroscopically.  Blood 
cultures  revealed  the  same  organism,  except  tliat  they  seemed 
smaller  than  the  original  cocci,  l)ut  in  staining  and  cultural 
characteristics  they  were  identical. 

The  literature  reveals  only  eight  fatal  cases  of  staphy- 
lococcus albus  bacteremia.  Two  cases  were  reported  by 
Lexer;  two  by  Landau;  one  by  Southard  and  Fitz- 
.ii;erald  ;  one  by  Bassoe;  one  by  Holmes;  one  by  CDu- 
tois-Suffit  and  Beau  fume.  This  last  one  was  complicated 
by  the  symbiosis  w'th  gonococci.  Other  cases  are 
reported  without  classihcation  of  the  type  of  staphylo- 
coccus, and  are  not  considered  in  this  paper. 

From  the  eight  fatal  cases  reported  in  the  literature 
ii  would  be  ini])()ssible  to  draw  any  conclusions  con- 
cerning the  age  and  sex  incidence.  Ages  and  sex  ranged 
as  follows :  (1)  female.  10  years;  (2)  female,  12  years; 
(3)  male,  19  years;  (4)  male,  38  years ;  (5)  female.  39 
years;  (6)  female,  42  years;  (7  and  8)  cases  by  Lexer 
without  age  or  sex  specified. 

The  cause  of  staphylococcus  albus  bacteremia  is  vari- 
able. Phemister  holds  that  the  skin  may  be  the  original 
focus  in  staphylococcus  albus  osteomyelitis.  He  arrives 
at  this  conclusion  from  the  study  of  three  such  cases 
which  gave  definite  histories  of  an  initial  skin  injury 
and  infection.  He  feels  that  such  skin  foci  are  often 
neglected  in  favor  of  the  generally  conceded  naso- 
pharyngeal foci.  This  view  is  substantiated  by  the 
cases  of  Landau,  in  which  furuncles  were  established  as 
the  original  foci.  Holmes  believes  that  the  bacteria 
were  introduced  in  his  case  by  infected  diphtheria  anti- 
toxin. Contributing  causes  are  here  as  elsewhere  low- 
ered resistance  of  the  individual  and  increased  virulence 
of  the  organism. 

It  is  obvious  that  the  symptoms  are  varial)le  dependent 
upon  the  severity  of  the  bacteremia.  Reviewing  the 
symptoms  of  the  cases  in  the  literature  we  find  that  the 
only  symptoms  common  to  all  cases  are  those  referable 
to  a  terminal  mental  involvement  variously  described 
as  "acute  delirium."  "typhoidal  sex  state,"  "delirious 
euphoria,"  "coma"  and  "insanity  and  amnesia." 

The  early  manifestations  are  "biliousness,"  "Mal- 
aise,"    "netu'esthenia,"     "headaches."      "nervousness." 
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"insomnia,"  "constipation."  eroticism."  In  all  cases 
there  was  an  intermittent  fever,  varying  from  100 
degrees  to  104  degrees  as  a  maximum,  with  proportion- 
ate increase  in  the  heart  rate  and  respiration.  In  the 
five  cases  which  came  to  postmortem  examination,  the 
only  anatomic  changes  common  to  all  of  them  were 
multiple  abscesses  and  fibrino-purulent  pleurites. 

Bacteriological  examination  in  all  the  above  cases 
revealed  staphylococcus  alhns  in  pure  culture.  Cleland 
was  able  to  culture  both  ante-  and  postmortemly  the 
organism  from  the  pleural  fluid.  Landau  obtained  pure 
staphylococcus  albus  from  the  facial  abscesses  and  the 
blood  ante  mortem.  Coutois-Suffit  and  Beaufume 
obtained  pure  cultures  in  life  from  the  blood  and  from 
the  abscess  of  the  triceps  and  pleural  efTusions.  Post 
mortem  they  again  obtained  pure  cultures,  from  theblood, 
beart  and  from  the  retrosternal  and  retrorenal  abscesses. 
E.  E.  Southard  and  Eitzgerald  obtained  pure  cultures 
from  the  hearts  blood  and  from  the  brain.  Their  cul- 
tures produced  no  effect  when  injected  intraperitoneally 
and  subcutaneously  into  guinea  pigs  but  did  lead  to  an 
extension  meningitis  when  injected  into  the  infraocular 
tissues  of  the  orbit.  Bassoe  obtained  pure  cultures  from 
the  bile,  blood,  pleural  effusion,  pus  from  the  lip  abscess, 
and  from  emulsions  of  the  liver,  spleen  and  lungs. 
Intravenous  injection  into  rabbits  resulted  in  deaths  in 
one  month  from  ascending  paralysis.  Lexer  cultured 
the  organism  in  pure  state  from  the  blood  in  two  cases. 

These  findings  are  contrary  to  the  opinion  of  Libman, 
who,  following  an  extensive  study  of  staphylococcus 
bacteremias,  was  led  to  believe  staphylococcus  albus 
bacteremias  were  of  agonal  origin  only.  It  is  interesting 
to  note  that  in  the  cases  of  Landau,  both  patients  while 
having  positive  blood  cultures  intermittently  gave  no 
clinical  symptoms.  He  feels  that  this  phenomena  is  due 
to  a  loss  of  virulence  of  the  organism.  The  fact  that 
forty-eight  hours  were  required  before  the  cultures 
showed  any  growth  he  claims  as  further  substantiation 
of  the  lowered  virulence  of  the  organism.  He  feels 
also  that  metastatic  abscesses  may,  but  do  not  necessarilv 
result  from  staphylococcus  albus  bacteremias.  The 
bacteremia   mav   be   the  result  of   the  abscess  or   vice 
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\crsa.  Southard  and  l*"itz,ij;erald  feel  that  these  hactere- 
inias  may  he  thi.-  eausative  factors  in  certain  cases  of 
'"acute  dehrium'"  of  unknown  origin,  and  that  study  of 
l)lood  cultures  of  all  insane  niiu:ht  reveal  a  type  of 
hactereniic  insanit\ . 

This  type  of  inaeinia,  accordinj^  to  tiie  recent  investi- 
j^ations  of  Moody,  is  rare.  This  investijj^ator  fmds  that 
the  common  organism  is  the  streptococcus. 
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THE     FORMATION     OF     ACCESSORY 

FOOD     SUBSTANCES     FOR     YEAST 

BY     B.     COLI     COMMUNIS 

KOBKRT  C.  ROBKRTSOX 

.V  review  of  the  origin  of  vitamins  indicates  that 
certain  bacteria  are  a  possible  source  of  these  substances. 

In  an  endeavor  tt)  determine  a  possible  role  of  B. 
Coli  communis  in  forming  these  substances  the  follow- 
ing experiments  were  performed  : 

A  synthetic  medium  was  prepared  of  the  following 
C.  P.  substances:  as])aragin  3.4  gms.,  calcium  chloride 
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.1  gm..  dextrose  20  gms.,  magnesium  sulj^hate  .2  gm.. 
potassium  phosphate  (K.HPO4)  1  gm..  sodium  chloride 
5  gms.,  sterile  distilled  water  to  1  liter,  autoclaved, 
titrated  to  Hp  7.6  and  tubed. 

When  used  as  a  medium  on  which  baker's  yeast  was 
inoculated  growth  was  not  obtained  beyond  a  few 
generations  unless  an  aqueous  vegetable  extract  was 
added  in  minute  quantities,  which  resulted  in  luxuriant 
growth  over  an  indefinite  period  of  time  ;  while  B.  coli 
communis  when  inoculated  thereon  grew  luxuriantly 
for  an  indefinite  time  when  transplanted  every  48  hours 
without  the  addition  of  the  at|ueous  extracts. 

When  the  medium  on  which  the  68th  generation  of  B. 
coli  had  grown  for  10  days,  was  filtered  through  a 
B>erkefield  filter  and  the  filtrate  then  used  as  a  medium 
on  which  washed  \east  cells  were  inoculated  with  48- 
hour  irans])Iants.  a  luxuriant  growth  was  obt.'iined  over 
an  indefinite  ])eriod  of  time. 

It  would  ap])ear  that  baker's  yeast  is  unable  lo  synthe- 
size its  own  acces.sory  growth  substances  on  this 
medium  but  that  these  substances  are  formed  by  the 
growth  of  B.  coli  thereon,  the  efifect  on  the  yeast  growth 
then  obtained  closely  resembling  the  result  obtained  bv 
the  addition  of  aqueous  vegetable  extracts. 

Febriiarv  11.   1924. 


TRANSACTIONS     OF     THE 
CHICAGO    PATHOLOGICAL    SOCIETY 

Vol.  XII  June,  i,  1924  No.  11 

PRIMARY     CARCINOMA     OF    THE 
TRACHEA 

WITH     A     REPORT     OF     A     CASE 

JESSIE    ROBERTS     BROMAN 

Carcinoma  is  rarely  found  as  a  primary  lesion  of  the 
trachea.  About  fifty-eight  fairly  authentic  cases  were 
found  in  the  literature  of  the  past  fifty  years.  These 
were  reviewed  and  tabulated  on  the  basis  of  such  data 
as  the  size,  location,  age,  sex,  duration  of  symptoms, 
histology,  and  final  outcome  of  the  case,  with  such 
necropsy  reports  as  were  available. 

The  most  usual  location  was  found  to  be  on  the 
posterior  wall  just  above  the  bifurcation  of  the  trachea. 
Being  without  striking  symptoms,  many  of  the  cases 
were  not  diagnosed  correctly  until  postmortem  examina- 
tion.   The  histology  was  very  variable. 

The  case  reported  was  one  of  a  series  of  routine 
necropsies  done  by  Dr.  H.  G.  Wells  at  the  Cook  County 
Hospital.  It  was  the  only  tracheal  carcinoma,  primarily 
involving  that  site,  in  545  malignancies.  In  this  and 
other  series,  the  ratio  between  primary  carcinoma  of  the 
trachea  and  primary  carcinoma  of  the  larynx,  was  as 
1  to  4.  The  growth  was  on  the  posterior  wall  at  the 
bifurcation.  Histologically,  it  was  made  up  of  round 
and  spindle  cells,  considerable  fibroplastic  reaction  and 
marked  necrosis  down  to  the  cartilages  of  the  trachea. 
Typical  metastatic  growths  were  found  in  many  of 
the   organs. 

A  complete  report,  with  review  of  the  literature,  will 
appear  in  the  Journal  of  Cancer  Research  at  a  later  date. 

Oct.  8.  1923. 
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VARIATIONS    IN    THE    ANASTOMOSES    OF 

THE-   CORONARY     ARTERIES     AND 

THEIR     SEQUENCES 

H.    A.    OBERHELMAN 

AND 

E.     R.    LeCOUNT 

Frotn  the  pathologic  laboratories  of  Rush  Medical  College,  and  the 
Presbyterian   Hospital,   Chicago 

Anastomoses  between  the  branches  of  the  coronary 
arteries  and  with  the  arteries  of  surrounding  structures 
have  been  quite  definitely  estabhshed  by  experimental 
ligation  in  animals,  clinical  observations  combined  with 
necropsy  dissection,  injection  of  the  coronary  arteries 
with  subsequent  corrosion  of  the  extravascular  tissues 
of  both  normal  and  diseased  human  hearts,  and  roent- 
genologic studies.  Such  studies  have  been  made  over  a 
long  period.  Many  of  the  earliest  investigators  failed 
to  draw  any  conclusions  at  all  regarding  anastomoses, 
and  simply  noted  that  the  animals  died.  Among  these 
are  Chirac,^  who  used  dogs,  and  Ericksen  ^  and  Panum,^ 
who  used  both  dogs  and  rabbits.  Panum's  experi- 
ments made  with  living  animals  were  ingenious,  for  he 
put  black  melted  wax  into  the  innominate  vein  and  then 
clamped  the  aorta  to  secure  its  entrance  into  the  coro- 
nary arteries.  In  1880,  Samuelson  and  Bezold.*  also 
using  dogs  and  rabbits,  concluded  that  the  coronary 
arteries  must  vary  to  account  for  death  following 
ligation. 

A  terminal  nature  of  the  circulation  dependent  on 
"end  arteries"  was  probably  first  applied  to  the  coronary 
arteries  by  Cohnheim.'^  because  by  ligating  one  or 
another  coronary  artery  in  curarized  dogs  he  broi^ght 
the  heart  to  a  standstill  in  two  minutes.     His  conclu- 

1.  Cited  by  Gross,  Louis:  The  Blood  Supply  to  the  Heart  in  Its  Ana- 
tomical and  Clinical  Aspects,   New  York,   Paul   B.   Hoeber,   1921. 

2.  Ericksen:  On  the  Influence  of  the  Coronary  Circulation  on  the 
Action  of  the   Heart,   London   M.   Gaz.   2:561,    1842. 

3.  Panum:  Experimentelle  Beitrage  zur  Lehre  von  der  Embolie, 
Virchows  Arch.   f.    path.   Anat.   26:311,    1862. 

4.  Samuelson  and   Bezold.   cited  by  Cohnheim    (Footnote  5). 

5.  Cohnheim:  Ueber  die  Folgen  der  Kranzarterien  Verschliessung  fur 
das  Herz,  Virchows  Arch.  f.   Path.   Anat.   85:  502.    1881. 
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sions  were  modified  by  Kolster  "^  and  later  by  Porter," 
who,  by  studying  infarct  formation  by  coronary  ligation 
in  dogs,  found  that  the  animals  did  not  necessarily  die. 
The  reason  for  this  was  demonstrated  by  Spalteholz  ^ 
and  by  Hirsch.^  who  found  after  coronary  ligation  in 
dogs  and  monkeys  that  the  region  infarcted  was  always 
smaller  than  the  region  supphed  by  the  ligated  artery. 
Just  what  branches  of  the  coronary  arteries  that  could 
be  soligated  and  cause  no  myocardial  standstill  was 
subse(|uently  studied  by  Miller  and  Matthews.^*'  who, 
in  addition  to  confirming  the  work  of  Spalteholz.  found 
no  serious  disturbance  of  the  heart  in  dogs  following 
the  ligation  of  the  left  coronan^  artery,  provided  the 
ligation  was  distal  to  the  septal  branch. 

By  dissection  of  human  hearts.  Thebesius  ^^  and  later 
Haller  ^-  and  Morgagni  ^  called  attention  to  anasto- 
moses between  the  coronary  arteries.  Early  in  the  nine- 
teenth century,  Caldini  ^  found  similar  anastomoses, 
and  in  the  latter  part  of  that  century,  Beraud  and 
Langer  ^  first  demonstrated  anastomoses  between  the 
coronary  arteries  and  tho.se  of  adjacent  structures. 

The  inadequacy  of  communicating  branches  in 
human  hearts  is  well  demonstrated  by  the  scars  of  the 
myocardium  following  partial  or  total  occlusion  of  one 
or  another  coronary  artery.  This  Huber  ^^  recognized 
from  the  study  of  seventeen  human  hearts  removed 
from  the  bodies  of  persons  dying  of  coronary  arterial 
disease,  either  suddenly  or  several  hours  or  days  after 
the  acute  attack,  and  in  all  he  found  myocardial  scars. 
Silverthorn  "  arrived  at  a  similar  conclusion  from  the 
study  of  one  human  heart  with  total  thrombus  occlusion 

6.  Kolster:  Experimentelle  Beitrage  zur  Lehre  der  Myomalacia  Cordis, 
Skandin.   Arch.   f.   Physiol.  4:  1,   1892. 

7.  Results  of  Ligation  of  the  Coronary  Arteries,  J.  Exper.  Med.  1: 
46,   1896. 

8.  Spalteholz:  Die  Coronararterien  des  Herzens,  Anat.  Anz.  30: 
141,   1906. 

9.  Hirsch:  Coronararterien  in  Herzmuskel,  Deutsch.  med.  Wchnschr. 
30:  790,   1907. 

10.  Miller,  J.  L.,  and  Matthews,  S.  A.:  Effect  on  the  Heart  of  Experi- 
mental Obstruction  of  the  Left  Coronary  Artery,  Arch.  Int.  Med.  3 : 
476  (June)    1909. 

11.  Cited  by   Spalteholz    (Footnote  8). 

12.  Haller,  cited  by  Amenomiya:  Virchows  Arch.  f.  path.  Anat.  199: 
87,  1919. 

13.  Huber:  Einfluss  der  Kranzarterienerkrankungen  auf  das  Herz, 
Virchows  Arch.   f.   path.   Anat.   89:236,    1882. 

14.  Silverthorn:  Disease  nf  the  Coronary  Arteries  and  Its  Effects. 
Canadian    Practitioner  23:193,    1898. 
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of  the  mouth  of  tlic  left  coronary  artc-ry.  Barth,^^  from 
the  study  of  a  tliroml)Us-occlu(le(l  right  coronary  artery, 
even  went  so  far  as  to  favor  Cohnheim's  ''  view  of  "end 
arteries."  One  of  us,^"  in  discussing  the  pathology  of 
angina  pectoris,  studied  sixty  human  hearts  removed 
from  the  bodies  of  persons  who  died  from  difficulty 
with  the  circulation  of  blood  in  the  coronary  arteries,  or 
with  lesions  generally  regarded  as  caused  by  such  diffi- 
culty. Thirty-four  were  due  to  fibrous  myocarditis 
with  sclerosis  of  the  coronary  arteries,  and  twenty-six 
to  more  or  less  acute  occlusion  by  thrombosis  or 
embolism.  The  conclusion  was  that,  although  collateral 
anastomoses  existed  between  the  coronary  arteries  and 
those  of  adjacent  structures,  yet  with  sclerosis  or  with 
more  acutely  developing  obstruction  from  other  causes, 
the  compensatory  circulation  may  prove  inadequate  or 
not  be  established  promptly  enough  to  prevent  sudden 
death. 

That  gradualness  of  occlusion  of  a  coronary  artery 
is  important  for  the  development  of  an  adequate  col- 
lateral anastomosis  was  first  recognized  by  Galli,^^  who 
found  no  gross  or  microscopic  change  of  the  myocar- 
dium following  total  occlusion  of  the  mouth  of  the  right 
coronary  artery.  Merkel  ^*  likewise  found  no  myocar- 
dial change  following  gradual  occlusion  of  the  left.  It 
would  seem,  then,  that  an  absence  of  myocardial  change 
following  occlusion  of  a  coronary  artery  demands  that 
the  occlusion  be  brought  about  slowly. 

This  opinion  received  support  from  the  study  by 
Amenomi3-a  ^^  of  the  relationship  between  the  papillary 
muscles  and  diseased  coronary  arteries  in  eleven  human 
hearts  removed  from  the  bodies  of  patients  who  died 
from  heart  failure.  He  found  either  infarcts  or  wedge- 
shaped  scars,  which  he  ascribed  to  a  sudden  occlusion  of 

15.  Barth:  Plotzlicher  Tod  durch  Verstopfung  der  Kranzarterie, 
Deutsch.   med.   Wchnschr.   32:269.    1896. 

16.  LeCount,  E.  R. :  Pathology  of  Angina  Pectoris,  J.  A.  M.  A.  70 : 
974   (April  6)    1918. 

17.  GalH:  Ueber  anastomotische  Zirkulation  des  Herzens,  Miinchen. 
med.  Wchnschr.   50:46,   1903. 

18.  Merkel:  Zur  Kentniss  der  Kranzarterien  der  menschlichen  Her- 
zens,  Verhandl.   d.   path.    Gesellsch.    Stuttgart    10:127,    1906. 

19.  Amenoniiya:  Ueber  die  Beziehungen  zwischen  Koronararterien  in 
papillar  Muskeln  in  Herzen,  Virchows  Arch.  f.  path.  Anat.  199:87. 
1919. 
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a  relatively  large  artery.  Herrick,-^  from  clinical  obser- 
vations, arrived  at  the  conclusion  that  the  variation  in 
anastomoses,  the  size  of  the  vessel  occluded  and  the 
condition  of  the  remaining  branches  are  all  factors 
related  to  a  failure  for  death  to  result  abruptly  with 
coronary  artery  thrombosis  or  embolism. 

The  new  corrosion  methods,  first,  though  crudely, 
introduced  by  Hyrtl,^^  marked  the  beginning  of  a  more 
thorough  understanding  of  coronary  anastomoses.  He 
injected  a  metallic  alloy  with  a  low  melting  point,  and 
then  digested  the  extravascular  tissues  with  acids. 
Merkel  ^^  first  used  substances  for  injection  impene- 
trable to  the  roentgen  ray,  and  in  thirty-four  normal 
and  diseased  human  hearts  was  able  to  demonstrate 
anastomoses.  He  also  observed  that  the  left  coronary 
artery  filled  when  injection  was  made  through  the 
mouth  of  the  right. 

The  following  year,  Merkel's  ^^  work  was  confirmed 
by  Spalteholz,'  who,  in  addition  to  having  made  experi- 
mental ligations  of  coronary  arteries  in  dogs,  used 
chrome  yellow  and  gelatin  for  injection  purposes  and 
then  digested  the  extravascular  tissues  by  acids.  He 
studied  twenty-eight  human  hearts,  and  located  the 
anastomoses  beneath  the  epicardium  and  endocardium 
and  in  the  muscle  substance.  Using  the  same  method 
and  eighteen  human  hearts,  von  Redwitz  -^  confirmed 
the  observations  of  Spalteholz,  and  concluded  that  the 
coronary  arteries  are  not  end  arteries,  but,  when  sud- 
denly occluded,  may  cause  ischemic  changes,  which  are 
not  iikelv  with  slow  occlusion. 

Xus'^baum  -  found  that  it  was  impossible  to  mject 
completelv  all  the  capillaries  of  the  coronary  arteries 
with  liquid  petrolatum.  He  concluded  that  the  nasto- 
moses  are  not  functionally  adequate,  and  that  to  prevent 
death  from  myocardial  infarction  the  anastomosmg 
vessel  must  have  the  same  diameter  as  the  one  occluded. 

20  Herrick  J.  B.:  Clinical  Features  of  Sudden  Obstruction  of  the 
CoronaV^  "rtenes,  J.  A.  M.  A.   59:2015    (Dec.  7)    1912  . 

2Tv^n  Redwitz:  Der  Einfluss  der  Erkrankungen  der  Coronarartenen 
auf  die  Herzmuskeln  n,it  besonderer  Berficksichfgung  der  chron.schen 
Aortitis    Virchows  Arch.  f.   path.  Anat.   197:432,   1909. 

2^  Nussbaum:  Ueber  das  Gefasssystem  des  Herzens,  Arch.  f.  in.kr. 
Anat.   80:  450,   1912. 
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On  the  other  hand.  Smith,-'  using  barium  sulphate, 
supplemented  with  stereoscopic  roentgenograms,  found 
in  normal  human  and  dog  hearts  anastomoses  mainly 
between  many  small  vessels,  which  he  believed  numer- 
ous and  large  enough  to  function. 

Recentlv  Crainicanu  -■'  and  also  Gross  -"'  have  studied 
the  arrangement  of  the  blood  vessels  of  the  heart,  using 
roentgenograms  after  such  injections  and  corrosion 
methods  as  have  been  mentioned.  Crainicanu  found 
anastomoses  in  the  septum,  walls  of  the  ventricles, 
region  of  the  Kieth-Flack  node  and  the  papillary  mus- 
cles. Gross  came  to  the  conclusion  that  the  heart  is 
abundantly  provided  with  capillary  and  precapillary 
anastomoses  which  are  normally  not  in  use,  so  that  they 
are  inadequate  for  emergencies  but  may  become 
adequate  with  gradual  obstruction. 

It  is  apparent  from  the  conclusions  arrived  at  by 
the  various  investigators  mentioned  and  by  the  use  of 
a  number  of  different  methods  that  the  idea  of  an 
absence  of  alteration  of  the  myocardium  with  the  grad- 
ual occlusion  of  the  main  branch  of  one  coronary  artery 
has  finally  won  considerable  approval.  Its  acceptance  has 
come  largely  from  the  reports  of  careful  studies  of 
single  cases,  such  as  those  of  Galli,^"  who  found  an 
occlusion  due  to  sclerosis  and  fresh  thrombus  forma- 
tion ;  of  Merkel  ^®  with  total  occlusion  from  sclerosis ; 
of  Grayston  -^  with  occlusion  due  to  an  aneurysm,  and 
that  reported  by  one  of  us  -''  of  occlusion  of  the  right 
coronary  artery  mouth  by  syphilis. 

Some  of  the  difificulty  in  understanding  coronary  dis- 
ease of  the  human  heart  and  its  sequences  is  directly 
attributable  to  a  general  disposition  to  regard  the  coro- 
nary arteries  and  their  entire  arterial  bed  as  an  anatomic 
'"invariable,"  whereas  such  is  certainly  not  the  case. 
Not  only  are  there  variations  which  we  must  admit  are 
consistent  with  normal  conditions,  but  a  still  greater 

23.  Smith,  F.  M.:  Concerning  the  Anatomy  of  the  Coronary  Arteries, 
Am.  J.  M.   Sc.   156:706    (Nov.)    1918. 

24.  Crainicanu,  A.:  Anatomische  Studien  iiber  die  Coronararterien 
und  e.xperimentelle  Untersuchungen  iiber  ihre  Durchgangigkeit,  Virchows 
Arch.   f.   path.   Anat.   338:  1,    1922. 

25.  Gross,  Louis:  The  Blood  Supply  to  the  Heart  in  Its  Anatomic  and 
Clinical  Aspects,  New  York,  Paul  B.   Hoeber,   1921. 

26.  Grayston:     Cook   County   Hospital    Rep.    3:280,    1906. 

27.  Oberhelman,  H.   A.:    Tr.   Chicago  Path.   Soc.   53:57,   1919. 
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variation  is  brought  about  by  disease ;  and  these  two 
sorts  of  variations  altogether  include  a  great  many 
differences  in  the  size,  number  and  distribution  of  the 


Fig.    1. — Right   coronary    artery    of    norma)    human    heart    injected    with 
mercury. 

branches  of  the  coronary  arteries,  which  may  either 
play  a  role  in  collateral  circulation  when  the  blood 
supply    through    one    coronary    is   abruptly    interfered 
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with,  or  by  their  total  or  partial  absence  prevent  any 
such  compensation,  and  these  are  well  brouj^ht  out  by 
the  followini:^  examination. 


Fig.    2. — Right   and   left   coronary    arteries    injected. 

Twenty-six  human  hearts  were  studiefl.  mostly  from 
males  between  the  ages  of  15  and  70  years.  They  were 
removed   by  cutting  widely  through  the  large  \essels 
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and  then  placed  in  the  icehox  for  from  twelve  to  twenty- 
four  hours  to  allow  rigor  mortis  to  disappear.  All  were 
injected  with  metallic  mercury,  under  a  pressure  of 
from  125  to  150  mm.,  through  a  cannula  tied  into  the 


Fig.    3. — Normal   human    heart    without   demonstrable    precapillary    anas- 
tomosis. 


mouth  of  one  coronary  artery.  A  numher  of  injections 
were  made  under  the  fluoroscope.  In  some  the  mer- 
cury broke  through  the  subendocardial  vessels  and 
escaped  into  the  ventricles.  In  seventeen,  the  entire 
arterial  system  filled  through  the  mouth  of  one  artery. 
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the  mercury  appearing  at  the  mouth  of  the  other  in 
from  one  to  three  minutes.  In  nine,  both  arteries  had 
to  be  injected  separately  to  fill  the  arterial  system,  even 
after  prolonged  injection  through  the  mouth  of  one. 
Stereoscopic  roentgenograms  were  made  of  each  heart 
and  from  different  angles.  In  a  few  of  the  nine  hearts, 
after  the  filling  of  one  artery  (Fig.  1 ) ,  plates  were  made 
before  injecting  the  other  (Fig.  2).  After  such  exami- 
nations, pieces  were  taken  from  the  base,  middle  and 
apex  of  the  left  \entricle,  the  septum  and  right 
ventricle  for  microscopic  examination. 

In  one  group  of  nine  hearts  there  was  no  evidence  of 
collateral  anastomoses  (Fig.  3),  myocardial  disease  or 
arterial  change  except  for  a  few  small,  widely  scat- 
tered, soft,  yellow  places  in  the  large  arteries  of  one 
heart.  Both  arteries  of  these  nine  hearts  had  to  be 
injected  separately  to  fill  the  arterial  system.  The 
absence  of  demonstrable  anastomoses,  according  to 
some  investigators,  may  be  due  to  the  inability  of  the 
heavy  metal  to  penetrate  the  finer  capillary  network, 
the  precapillary  network  alone  being  demonstrated. 
The  only  deduction  warranted  is  that,  with  the  method 
employed,  there  were  neither  capillary  nor  precapillary 
anastomoses  demonstrable  in  these  hearts.  They  were 
obtained  from  the  bodies  of  persons  between  the  ages 
of  15  and  55,  most  of  whom  died  from  external 
violence,  and  none  from  causes  affecting  the  heart  or  its 
blood  supply.  In  these  hearts  there  was  no  lesion  for 
which  a  collateral  anastomosis  was  needed,  and  the 
conditions  were  all  consistent  with  health,  with  the 
trivial  exception  noted.  The  outstanding  feature  of 
these  nine  hearts  is  the  absence  of  branches  connecting 
the  two  arteries,  and  concerning  this  there  are  two 
noteworthy  comments  :  that  ( 1 )  with  sudden  obstruction 
of  the  circulation  in  one  artery  the  other  would  most 
certainly  have  been  inadequate,  and  (2)  with  gradual 
occlusion  the  development  of  an  adequate  collateral 
circulation  might  have  resulted. 

In  another  group  of  five  hearts  there  was  no  myocar- 
dial or  arterial  disease,  and  in  these  respects  they  were 
essentially  like  the  nine  just  mentioned,  but  in  addition 
possessed  definitely  demonstrable  anastomoses  because 
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(1)  the  entire  arterial  system  filled  through  the  mouth 
of  one  artery;  (2)  the  mercury  was  seen  passing  from 
the  branches  of  one  into  those  of  the  other  with  the  aid 
of  the  fluoroscope,  and  (3)  a  greater  anastomosing  net- 
work was  found  (Fig.  4).    These  hearts  were  removed 


Fig    4 -Normal   human    heart   whose  arterial   system   filled   through   th; 
mouth  of  one  artery  with  moderate  degree  of  anastomosing  vessels. 

from  the  bodies  of  persons  between  the  ages  of  30 
and  50  vears  who  died  either  from  external  violence, 
disease  o'r  other  condition  which  failed  to  alter  the  heart 
or  its  circulation.  In  one  death  (from  barbital 
poisoning)  the  right  coronary  was  definitely  small  and 
the  left  comparatively  large,  and  in  another  the  reverse 
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()l)tainc(l.  In  two  tlu-  anastcnndses  (iccurrcd  l)et\veen  ihe 
right  coronary  and  left  descending  branch,  in  two  others 
between  the  right  coronary  and  left  circumflex  branch, 
and  in  one  between  the  right  coronary  and  both  left 
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Fig.  5. — Human  heart  with  narrowing  (A)  of  the  left  descending  and 
(B)  of  the  right  coronary  artery  by  calcium,  with  extensive  collateral 
anastomosis   in  the   septum  and  wall   of  the  left   ventricle  and   apex. 

descending  and  circumflex  branches.  In  these  five 
hearts  there  was  likewise  no  lesion  for  which  a  col- 
lateral anastomosis  was  needed,  but  nevertheless  a 
definite  collateral  circulation  was  demonstrable,  and  it 
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mav  be  assumed  that  the  arteries  in  these  five  hearts 
would  have  allowed  a  far  more  adequate  anastomosis  to 
maintain  function  and  preservation  of  the  myocardium 
with  either  sudden  or  gradual  occlusion. 


Fig  6— Human  heart  with  total  occlusion  of  the  right  coronary  artery 
mouth  (A)  and  a  small  right  coronary  artery;  abundant  anastomosis  in 
the  septum,  apex  and   left   ventricular   wall. 

In  a  third  group  of  four  hearts  there  was  no  myocar- 
dial change  either  grossly  or  microscopically,  but  dis- 
eased arteries  were  present  with  definitely  demonstrable 
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collateral  anastomosis  (Fig.  5).  They  were  removed 
from  the  bodies  oi  persons  between  the  ages  of  20  and 
65  years,  two  dying  from  interference  of  coronary  cir- 
culation, one  from  influenzal  pneumonia,  and  one  from 
external  violence.  In  two,  the  arteries  were  definitely 
calcified,  with  narrowing  of  the  lumen  with  anastomoses 
demonstrable  between  the  right  coronary  and  left 
descending  branch ;  in  one,  the  mouth  of  the  right 
coronary  was  narrowed  to  1  mm.  in  diameter  by 
syphilis,  and  with  anastomoses  between  the  right  coro- 
nary and  both  left  descending  and  circumflex  branches ; 
in  another,  the  arteries  were  partially  calcified,  with 
narrowing  and  with  anastomoses  demonstrable  in  the 
same  region.  In  these  hearts  there  was  a  need  for 
collateral  circulation  that  was  adequate  entirely  to  pre- 
serve the  myocardium  and  maintain  function  for  some 
time.  The  occluding  process  in  these  hearts  was  slow, 
and  therefore  allowed  the  arteries  to  develop  a  maxi- 
mum measure  of  safety.  These  conditions  in  these 
four  may  be  regarded  as  examples  of  what  might  have 
taken  place  in  the  hearts  of  the  second  group,  had  a 
need  for  a  greater  collateral  circulation  arisen. 

In  a  final  group  of  eight  hearts  there  were  extensive 
myocardial  changes,  almost  or  total  occlusion  of  one  or 
another  artery,  and  abundant  collateral  circulation. 
They  came  from  the  bodies  of  persons  between  the  ages 
of  42  and  70  years,  whose  deaths  were  either  sudden  or 
a  matter  of  only  a  few  hours.  In  six.  the  coronary 
arteries  were  markedly  calcified  with  definite  narrow- 
ing, with  the  occlusion  in  two  made  complete  by  a  fresh 
thrombus,  and  in  these  six  the  anastomoses  had  devel- 
oped between  the  right  coronary  and  both  left  descend- 
ing and  circumflex  branches.  Of  the  remaining  two, 
the  mouth  of  the  right  coronary  was  almost  occluded 
in  one  and  completely  occluded  in  the  other  (Fig.  6) 
by  syphilis,  and  in  these  the  collateral  anastomoses 
occurred  between  the  right  coronary  and  left  descend- 
ing branch.  The  myocardial  changes  of  this  group 
consisted  generally  of  scar  tissue,  necrosis,  hemorrhage 
and  cellular  infiltration,  and  the  regions  involved  cor- 
respond to  the  regions  supplied  by  the  involved  arteries, 
but  are  alwavs  much  smaller.    In  these  hearts  there  was 
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likewise  a  need  for  a  collateral  circulation  which  was 
adequate  but  only  for  a  time,  death  being  more  or  less 
sudden. 

SUMMARY 

1.  A  precapillary  anastomosis  between  the  branches 
of  the  two  coronary  arteries  is  shown  by  the  escape  of 
metallic  mercury  from  the  mouth  of  one  of  them  in 
from  one  to  three  minutes  after  its  introduction  in  the 
other  with  from  125  to  150  mm.  of  pressure,  and  when 
observed  under  the  fluoroscope  this  demonstration  is 
most  convincing. 

2.  There  are  at  least  two  factors  concerned  with  dis- 
ease of  the  coronary  arteries  and  its  sequences  which 
are  highly  important,  and  each  possesses  so  much  of 
variation  that  they  are  strictly  comparable  to  the  "vari- 
ables" of  mathematics.  One  is  the  considerable  differ- 
ence that  the  arterial  bed  of  the  myocardium  may 
possess  normally  as  to  anastomosis  between  the 
branches  of  the  two  coronary  articles.  The  other  is 
the  time  element,  whether  narrowing  in  the  channels 
of  the  branches  of  either  or  both  arteries,  or  total  occlu- 
sion by  any  process  whatsoever  occurs  abruptly  or 
slowly ;  for,  with  the  more  gradual  occlusion,  a  marked 
compensatory  anastomosis  may  be  developed. 

We  suggest  that  failure  to  recognize  the  inconstancy 
of  these  two  factors  is  in  part  responsible  for  the  large 
literature  dealing  with  the  subject,  and  for  many  of  the 
misunderstandings  with  which  it  has  been  involved. 

Nov.  12,  1923. 


FUNDAMENTAL    HARMONY     SHOWN     IN 
ALL     ESSENTIALS     IN     SPONTANE- 
OUS    NEOPLASMS     AND     IN     TRUE 
EXPERIMENTAL    TUMORS 

MAUD     SLYE 

F>om  the  Cancer  Laboratory  of  the  Otho  S.  A.  Sprague  Memorial 
Institute  and  the   University  of  Chicago 

The  intensive  study  of  any  medical  problem  along 
many  widely  divergent  lines  is  likely  to  bring  out  a  mass 
of  facts  which  may  seem  somewhat  antagonistic,  when 
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viewed  superficially.  Such  a  situation  lias  arisen  at  the 
l)resent  time  in  the  field  of  cancer  research,  and  there  is, 
therefore,  a  need  for  synthetic  consideration  of  these 
apparently  divergent  facts,  which  are  divergent  in 
api^earance  only. 

It  is  the  aim  of  this  paper  to  give  such  synthetic 
consideration  to  two  of  these  apparently  divergent  facts 
brought  out  by  cancer  research  and  to  suggest  some 
of  the  missing  links.  I  refer  to  the  behavior  of  spon- 
taneous new  growths  and  to  that  of  experimentally 
produced  tumors  in  some  of  their  apparent  differences, 
as  shown  in  laboratory  studies  of  l)oth  types  of  animal 
neoplasms. 

I  shall  take  as  the  main  criterion  of  comparison,  the 
inheritance  behavior  of  the  various  types  of  tumor  pro- 
duction, since  the  inheritance  behavior  of  any  organic 
character,  or  entity,  is  its  biologic  fundamental.  As  I 
pointed  out  in  a  preceding  article,^  the  whole  process  of 
organic  development  represents  the  unbroken  function- 
ing of  heredity  in  each  minute  and  infinitely  interrelated 
detail  transmitting  types  of  protoplasmic  behavior  from 
ancestor  to  offspring.  So  infinitely  interrelated  are  the 
minutiae  of  organic  life,  that  their  behavior  in  heredity 
is  very  difficult  of  complete  analysis.  The  ready  conclu- 
sion, therefore,  is  frequently  drawn  that  heredity  does 
not  underlie  the  behavior  of  all  minutiae  of  organic  life, 
because  it  is  not  always  superficially  apparent. 

The  logic  of  the  matter  is  certainly  evident :  similar 
tissues  must  function  in  the  same  way  unless  they  are 
forcibly  prevented  from  doing  so,  because  they  were 
derived  from  a  common  ancestry  with  only  a  given  type 
of  possible  behavior.  That  they  can  be  forcibly  pre- 
vented from  doing  so  is  no  more  to  be  disputed  than 
that  an  infant's  leg  can  be  cut  off  and  prevented  from 
growing  to  the  inherited  length. 

Let  us  consider  in  sequence  the  various  types  of  arti- 
ficially produced  tumors  and  compare  them  with 
spontaneous  neoplasms  in  some  of  their  biologic 
fundamentals. 

1.  Biologic  Evidence  for  the  Inheritability  of  Cancer  in  Man,  J.  Can 
Res.   7:  107.   1922. 
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I.     TUMOR     CELLS     GROWING     IN     VITRO 

When  living-  tumor  cells  are  placed  in  a  test  tube  or 
other  mechanical  container  and  are  given  the  right 
conditions  of  attachment  and  food  -  they  perform  the 
common  inherited  function  of  all  nourished  living  cells. 
That  is,  they  divide  and  the  mass  grows.  We  have  here 
the  neoplasm  reduced  to  its  lowest  terms,  and  manifest- 
ing the  only  inherited  behavior  types  possible  in  its 
restricted  location,  namely,  the  absorption  of  food  and 
the  undifferentiated  mass  growth  by  cell  division,  sar- 
coma cells  producing  undifferentiated  sarcoma  only,  and 
carcinoma  producing  undifferentiated  carcinoma. 

There  is  nothing  for  the  tumor  to  infiltrate  into,  and 
no  organ  for  it  to  invade  by  metastasis.  It  merely 
grows  according  to  its  type,  up  to  the  limits  set  by  its 
environment.  Its  cell  division  and  mass  growth  are 
potentialities  inherited  from  the  original  spontaneous 
tumor  of  which  it  was  a  part,  and  mean  nothing  with 
reference  to  the  inheritance  possibilities  of  its  artificial 
host.  If  the  food  is  withdrawn  the  tumor  cells  cease 
dividing  and  die.  It  thus  manifests  another  type  of 
inherited  behavior  of  protoplasm.  Its  cessation  of  cell 
division  and  its  death  mean  nothing  with  reference  to 
inherited  possibilities  of  the  test  tube.  They  are  con- 
cerned only  with  the  tumor  cells. 

11.     GK.AFTED     TUMORS 

When  living  tumor  cells  are  grafted  into  a  living  host, 
and  are  given  the  right  conditions  of  attachment  and 
food,  they  also  perform  the  common  inherited  function 
of  all  nourished  li\ing  cells,  that  is,  they  divide  and  the 
mass  grows.  W'e  have  here  a  more  complex  problem 
of  inheritance  behavior  than  that  furnished  by  the 
tumor  cells  growing  in  vitro.  The  behavior  problem  is 
now  twofold :  the  inheritance  behavior  of  the  piece  of 
tumor  and  the  inheritance  behavior  of  the  living  con- 
tainer into  which  it  has  been  grafted. 

The  tumor  tissue  grafted  into  the  living  host  mani- 
fests exactly  the  same  fundamental  types  of  inherited 
behavior  .shown  by  the  tumor  cells  growing  in  vitro, 
namely,  absorption  of  food  with  consequent  cell  division 

2.  Lambert,   Hanes:     J.   Exper.   M.    14:129,    1911. 
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and  mass  growth ;  and  cessation  of  cell  division  with 
consequent  death,  when  nutriment  is  withdrawn.  Its 
cell  division  and  mass  growth  and  its  death  if  nutri- 
ment is  withdrawn  mean  nothing  with  reference  to  the 
inheritance  possihilities  of  the  living  host  into  which 
the  tumor  has  been  grafted.  Its  inheritance  potential- 
ities are  those  of  the  tissues  of  the  animal  of  which  it 
was  a  spontaneous  tumor,  not  those  of  the  tissues  of  its 
host.  Here,  also,  as  in  the  case  of  the  tumor  cells 
growing  in  the  test  lube,  the  cell  mass,  when  given 
projjer  conditions  of  attachment  and  food,  grows  with- 
out differentiation  and  without  control  up  to  the  limits 
set  by  its  environment. 

The  environment  of  the  grafted  tumor,  however, 
instead  of*  being  a  mechanical  container,  is  a  living 
organism  with  inheritance  potentialities  of  its  own, 
which  must  determine  the  limits  set  for  the  growth  of 
the  jxirasitic  tumor,  but  not  the  fact  or  the  type  of  the 
growth  itself.  If  the  host  normally  regenerates  its  own 
cells,  assaulted  by  the  inoculation,  and  builds  up  an 
accessory  circulatory  system  for  the  graft  so  that  nutri- 
ment is  supplied,  the  cells  of  the  parasitic  tumor  con- 
tinue their  division  and  mass  growth.  If  the  adjacent 
tissues  of  the  host  do  not  regenerate  and  do  not  build 
up  an  accessory  circulatory  system,  no  nutriment  is 
furnished  the  parasitic  cells,  that  is,  they  are  not  given 
proper  conditions  of  attachment  and  food,  and  conse- 
quent cell  death  occurs  with  the  sloughing  out  of  the 
graft.  That  is,  we  do  not  get  "a  take."  "A  take"  of 
grafted  tumor,  fundamentally,  then,  depends  on  the 
normal  regeneration  of  the  assaulted  tissues,  and  not 
on  the  abnormal  growth  of  the  host  cells. 

Following  the  demonstrations  by  Loeb  and  by  Jensen, 
about  1900,  showing  the  possibility  of  inoculating  rat 
and  mouse  tumors,  a  great  deal  of  work  was  done  with 
such  tumors,  much  of  which  concerned  itself  with  the 
problem  of  the  inheritability  of  cancer,  notably  the  work 
of  Tyzzer  ^,*  and  later  of  Little  and  Tyzzer.'^ 

Since  the  beginning  in  this  laboratory,  of  studies  in 
the  inheritability  of  spontaneous  neoplasms,  in  1910,  the 

3.  J.  M.  Res.  16:  519,  1909. 

4.  J.  Cancer  Res.  1:  125,  1916. 

5.  J.  Cancer  Res.  6:106,  1921. 
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fundamental  differences  between  spontaneous  and 
grafted  tumors  have  been  made  increasingly  apparent.* 
No  further  evidence  of  the  intrinsic  difference  between 
spontaneous  and  grafted  tumors  is  needed  than  Tyzzer's 
own  results  in  later  obtaining  spontaneous  tumors  in  indi- 
viduals which  had  refused  grafts.^  Bashford  also 
reported  that  animals  immune  to  inoculation,  were 
capable  of  developing  spontaneous  tumors,®  and  others 
have  made  similar  observations. 

There  undoubtedly  is  an  interesting  inheritance  prob- 
lem in  these  genetic  studies  carried  on  with  transplanted 
tumors.  It  concerns  itself,  however,  with  the  inheri- 
tability  of  tendencies  of  the  assaulted  tissues  to  regen- 
erate normally  and  to  build  up  an  accessory  circulatory 
system,  and  not  with  the  inheritability  of  the  tendency 
to  regenerate  abnormally,  as  is  the  case  in  cancer.  A 
very  large  field  of  metabolic  behavior  is  opened  by  these 
genetic  studies  of  grafted  tumors,  but  the  inheritability 
of  spontaneous  cancer,  and  many  other  problems  of 
spontaneous  cancer  behavior,  do  not  lie  within  the  field 
of  grafted  tumor  studies. 

Let  us  apply  here  the  criterion  of  inheritance  behavior 
between  these  grafted  tumors  and  spontaneous  animal 
tumors.  Little  and  Tyzzer,  who  carried  out  the  most 
extensive  and  conclusive  of  these  genetic  studies  of 
grafted  tumors,  found  that  heredity  controls  the  sus- 
ceptibility to  these  tumors  in  various  strains  of  mice,  but 
that  susceptibility  and  nonsusceptibility  do  not  behave  as 
unit  characters,  but  rather  as  a  complex  of  unit  charac- 
ters, probably  many  in  number.  Susceptibility  to  these 
grafted  tumors  uniformly  appeared  in  the  first  hybrid 
generation  in  100  per  cent,  of  the  cases,  and  in  steadily 
decreasing  frequency  in  later  generations. 

The  appearance  of  susceptibility  to  grafted  tumors  in 
the  first  hybrid  generation  between  pure  stocks,  would 
show  that  one  of  the  most  important  factors  concerned 
in  the  transmission  of  susceptibility  to  grafted  tumors 
must  be  a  dominant.  The  logic  of  the  situation  confirms 
this  conclusion,  for  obviously  the  first  and  most  impor- 

6.  J.  Cancer  Res.   5  :  72,   1920. 

7.  J.    M.   Res.   16:  479,   1909. 

8.  Fourth   Sc.   Rep.  Imp.  Can.  Res.  Fund   19:   1911. 
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tant  factor  in  determining  the  acceptance  of  a  graft, 
whether  of  tumor,  of  bone,  or  skin,  or  any  other  organic 
tissue,  is  the  abihty  of  the  assaulted  tissues  to  regen- 
erate normally,  and  thus  to  give  pro])er  conditions  of 
attachment  and  food.  Obviously,  if  the  tendency  to 
regenerate  abnormally,  as  in  cancer,  were  dominant  over 
the  tendency  to  regenerate  normally,  very  little  would 
remain  in  the  organic  world  but  cancerous  individuals. 

Similar  inoculation  experiments  carried  out  on  mice 
by  Loeb  and  Fleisher.''  although  dififering  in  details, 
agreed  with  Little  and  Tyzzcr's  work  in  essentials,  that 
is,  susceptibility  to  the  implant  occurred  in  the  first 
hybrid  generation,  showing  the  presence  of  a  dominant 
concerned  in  the  susceptibility ;  and  the  method  of 
inheritance  in  later  generations  indicated  a  multiple 
factor.  Obviously,  since  the  tendency  to  regenerate 
normally  is  dominant  over  the  tendency  to  regenerate 
abnormally,  all  genetic  studies  with  grafted  tumors, 
must,  if  the  technic  is  accurate,  show  susceptibility  to 
inoculation  in  the  first  hybrid  generation  of  susceptible 
strains. 

The  fundamental  basis  of  susceptibility  to  grafts, 
then,  is  the  exact  opposite  of  the  fundamental  basis  of 
susceptibility  to  spontaneous  cancer,  which  is  the  ten- 
dency of  the  assaulted  tissues  to  regenerate  abnormally 
in  the  uncontrolled  and  undifferentiated  method  of  the 
neoplasm. 

III.     SPONTANEOUS     TUMORS 

Prior  to  the  year  1910  most  of  the  work  in  cancer 
research  had  been  done  with  grafted  tumors.  The 
relative  ease  with  which  this  grafted  material  was 
procured,  and  the  extreme  difficulty  of  securing  a  stock 
of  animals  with  spontaneous  cancer,  naturally  led  to 
the  selection  by  practically  all  workers  of  the  easily 
secured  material.  As  has  already  been  pointed  out,  a 
grafted  tumor  is  in  the  nature  of  a  parasite  growing  in 
a  foreign  host.  It  is  the  cells  of  the  graft  that  prolif- 
erate, not  the  cells  of  the  host.  A  spontaneous  neoplasm 
is  the  result  of  the  cell  proliferation  of  the  tissues  of 
the  animal  itself,  and  is  the  outcome  of  its  own  metab- 

9.   Centralbl.   f.    Bakteriol.   u.   Parasit.    57:135,   1912. 
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oHsm.  Its  fundamental  biology,  therefore,  must  in  all 
its  ramifications  be  different  from  that  of  a  grafted 
tumor. 

The  material  used  for  the  studies  carried  on  in  this 
laboratory  has  been  fully  described  in  previous 
publications. 

As  the  results  of  this  work  have  been  serially  pub- 
lished for  the  last  ten  years  with  masses  of  exact  data 
and  genealogical  charts,^"  I  shall  only  summarize  cer- 
tain of  those  results  here. 

IXHERITANCE     OF     SPONTANEOUS     NEOPLASMS 

The  inheritance  behavior  of  spontaneous  neoplasms 
is  opposite  from  that  of  grafted  tumors.  Contrary  to 
the  behavior  of  grafted  tumors  in  heredity,  which  has 
been  shown  to  involve  multiple  factors,  the  main  factor 
being  a  dominant  or  the  ability  of  the  assaulted  tissues 
to  regenerate  normally,  the  inheritance  behavior  of 
spontaneous  cancer  has  uniformly  been  that  of  a  simple 
Mendelian  recessive,  throughout  the  entire  results 
obtained  in  this  laboratory.  The  immediate  basis  of 
spontaneous  tumors  is  the  tendency  of  the  tissues  to 
regenerate  abnormally  to  assaults  of  various  kinds,  that 
is,  to  chronic  or  acute  irritations,  and  this  tendency  to 
regenerate  abnormally  has  uniformly  behaved  like  a 
recessive  unit  character,  in  matings  between  analyzed 
pure  cancerous  and  pure  noncancerous  individuals. 

Throughout  the  hundreds  of  matings  made  in  this 
laboratory,  between  analyzed  cancerous  and  noncan- 
cerous mice,  the  cancer  tendency  has  never  in  a  single 
instance  appeared  in  the  first  hybrid  generation.  This 
shows  conclusively  that  susceptibility  to  spontaneous 
cancer  cannot  be  dominant  over  resistance  to  cancer. 
Here,  in  this  basic  difference  between  susceptibility  to 
grafted  tumors,  and  susceptibility  to  spontaneous  can- 
cer, we  have  the  explanation  of  the  different  results 
obtained  by  students  of  cancer  heredity  working  with 
grafts,  and  those  working  with  spontaneous  neoplasms. 
In  both  types  of  studies  the  tendency  to  regenerate  nor- 
mally has  uniformly  been  shown  to  be  dominant  over 
the  tendency  to  regenerate  abnormally. 

10.  J.   Cancer  Res.    7:  146,    1922. 
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IV.     EXPERIMENTAL     LIVER     SARCOMA     IN     RATS 

There  is  now  under  way  in  the  Crocker  Research 
I-'und  Laboratory  the  experimental  i)roduction  of  liver 
sarcoma  in  rats,  by  the  feeding  of  the  larval  stage  of 
the  tapewonii  of  the  cat.  Bullock  and  Curtis  ^^  in  1920 
reported  as  follows : 

There  were  1,165  original  rats  fed  with  a  suspension 
of  tapeworm  eggs,  ten  to  sixty  eggs  to  the  drop,  1  or  2 
drops  being  given  each  rat.  Six  hundred  rats  were 
killed  five  months  aftor  feeding,  none  of  them  showing 
any  tumor ;  565  of  these  experimental  rats  then 
remained  alive.  Of  these  565  rats,  230  were  killed  or 
dead  fifteen  months  after  the  original  feeding.  Fifty- 
five  of  them  showed  liver  sarcoma,  i.  e..  510  of  them  did 
not  develop  liver  sarcoma  in  fifteen  months. 

Two  thousand  five  hundred  descendants  of  the  orig- 
inal rats  were  added  to  the  experiment,  making  a  total 
of  3,665.  Thirty  of  the  first  generation  descendants 
also  showed  liver  tumor,  making  a  total  of  eighty-five 
that  had  liver  sarcoma  out  of  3,665  rats  fed  with  tape- 
worm eggs.  Of  the  rats  thus  fed,  3,580  did  not  develop 
liver  sarcoma. 

The  authors  state  that  young  rats  of  certain  strains 
seemed  most  likely  to  produce  these  experimental  liver 
tumors.  They  further  state  that  most  of  the  tumors 
undoubtedly  arose  in  the  walls  of  parasitic  cysts,  and 
that  the  others  were  probably  of  the  same  origin. 

The  authors  do  not  state  whether  tapeworms  were 
found  elsewhere  than  in  the  liver  in  larval  stage.  None 
of  these  rats  is  reported  to  have  shown  tumors  in  any 
other  location  except  in  the  liver  and  regional  metastases. 

They  state  that  certain  strains  are  more  susceptible 
than  others,  and  at  the  1923  meeting  of  the  American 
Association  for  Cancer  Research,  Wood  reported  that 
when  rats  that  developed  liver  sarcoma  were  bred 
together,  much  higher  rates  were  obtained  in  the  off- 
spring, such  families  sometimes  giving  100  per  cent,  of 
positive  results.  This  shows  a  most  striking  hereditary 
basis  underlying  the  success  of  this  experiment. 

11.   Proc.   New  York  Path.   Soc.   20 :  6-8,    1920. 
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It  is  of  interest  also  to  note,  that  in  an  article  concern- 
ing "a  transplantable  myosarcoma"  of  the  rat/-  Bullock 
and  Curtis  report  a  spontaneous  tumor  of  this  type 
occurring  in  the  tail  of  a  rat  which  had  been  infested 
with  tapeworm  larvae  without  developing  a  liver  sar- 
coma, thus  showing  that  this  rat  developed  the  type  of 
tumor  to  which  it  was  predisposed  rather  than  the 
type  of  tumor  experimentally  attempted. 

PATHOLOGIC     CONDITIONS     RESULTING     FROM 
NATURALLY     INGESTED     TAPEWORM 

Every  effort  has  constantly  been  made  in  this  labora- 
tory to  exterminate  all  \ermin  and  parasites,  such  as 
lice,  flies,  bedbugs,  cockroaches,  tapeworms  and  nema- 
todes, and  the  more  perfectly  these  parasites  are  elimi- 
nated, the  higher  is  the  spontaneous  tumor  rate.  In 
spite  of  these  constant  efforts,  there  have  been  periods 
when  the  stock  has  shown  both  tapeworms  and  nema- 
todes, notably  when  local  tramp  house  mice  and  wild 
Norway  rats  have  been  carrying  the  same  types  of 
parasitic  worms. 

Among  the  43,984  necropsies  performed  in  this 
laboratory  to  date,  there  have  been  1.600  cases  of  tape- 
worm naturally  ingested.  Among  these  1,600  mice  with 
tapeworm,  there  have  been  157  with  tumors,  leukem.ia 
or  pseudoleukemia.  The  tumors  in  mice  with  both 
tapeworm  and  neoplasms  were  distributed  as  follows: 

Mammary  gland,  101 :  95  carcinomas,  3  sarcomas,  3  adenomas. 
Lungs,  32  adenomas  and  adenocarcinomas. 
Liver,   4  adenomas ;   3   had   no   worm   cyst   in   liver ;    1   had 
no  adjacent  cyst  in  liver. 
Ovary,  1  adenoma. 
Prostate,  1  sarcoma. 
Preputial  gland,   1   adenoma. 

Testicle,  2  :     1  carcinoma  of  6  nodules,   1   mesothelioma. 
Jaw,   3  squamous  cell  carcinomas. 
Thymus.  2   lymphosarcomas. 
Retroperitoneal  tissues.   1   lymphosarcoma. 
Spinal  column,  1  myeloma. 
Stomach.  1  sarcoma. 
Mouth,  1  sarcoma  (at  site  of  wound). 
Eyelids,  1   squamous  cell  carcinoma. 

12.  J.    Cancer    Res.    7:  3,    1922. 
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Leg,   1  osteosarcoma   (point  of  fracture). 
Hip  bone,  1  osteosarcoma  (point  of  fracture). 
Pancreas,  1  carcinoma. 
Duodenum,   1  carcinoma. 

Head,  1  squamous  cell  carcinoma.    Total,  157. 
Leukemia,  5 ;  Pseudo  Leukemia  7 ;  Grand  total  169  tumors, 
leukemia  and  pseudoleukemia. 

There  is  no  reason  to  suppose  that  the  four  Hver 
adenomas  were  caused  by  tapeworm  any  more  than  the 
other  165  neoplasms  in  infested  mice,  since  in  three  of 
the  cases  there  was  no  worm  cyst  in  the  liver,  adult 
worms  beings  in  the  intestine  and  common  bile  duct; 
while  in  the  single  case  of  liver  adenoma  where  there 
was  a  liver  cyst,  the  walls  of  this  cyst  showed  no  pro- 
liferation whatever,  and  the  adenoma  was  in  a  different 
lobe  of  the  liver  with  no  cyst  in  that  lobe. 

On  the  negative  side  the  evidence  is  still  more 
striking.  There  were  1,695  cases  of  liver  parasites  that 
did  not  produce  liver  tumor  even  in  strains  which  nor- 
mally produce  50  }>er  cent,  liver  tumor  incidence.  The 
mice  in  these  50  per  cent,  liver  tumor  strains  which  had 
liver  tumor  did  not  have  tapeworm,  and  the  mice  in 
these  strains  that  had  tapeworm  did  not  have  liver 
tumors. 

Only  157  of  about  5,000  spontaneous  neoplasms  in 
this  stock  were  in  mice  infested  with  tapeworm.  That 
is,  about  97  per  cent,  of  these  neoplasms  occurred  in 
mice  not  infested,  making  it  beyond  dispute  that  the 
origin  of  neoplasms  is  in  no  way  dependent  on  the 
presence  of  tapeworm. 

There  is  a  perfectly  standard  result  of  the  normal 
ingestion  of  tapeworm,  as  shown  by  necropsies  in  this 
laboratory,  and  it  does  not  involve  neoplastic  prolifera- 
tion in  the  liver  or  elsewhere  either  in  the  mice  of  tumor 
strains  or  in  mice  of  nontumor  strains,  but  instead  the 
results  are  of  a  highly  degenerative  character. 

It  is  interesting  also  to  note  that  the  wild  house  mice, 
the  wild  Norway  rats  and  the  Albino  rats  necropsied 
in  this  laboratory,  which  have  had  tapeworm,  have 
shown  exactly  the  same  types  of  pathologic  changes 
shown  by  the  mice  in  this  laboratory. 


69 


As  stated  in  a  previous  article/^  complicating  diseases 
such  as  tapeworms  and  nematodes  in  the  digestive  tract 
or  any  other  highly  destructive  disease,  greatly  retards 
spontaneous  tumor  growth.  For  example,  if  we  com- 
pare tumorous  mice  (after  they  have  ceased  reproduc- 
ing), these  mice  all  being  from  the  same  or  allied  strains 
and  of  about  the  same  age,  we  get  some  interesting 
facts.  We  find  that  mice  without  tapeworm,  nematodes 
or  any  other  highly  destructive  disease,  grow  on  an 
average  nearly  twenty-five  times  as  much  tumor  daily 
as  do  mice  infested  with  tapeworms  or  other  highly 
destructive  parasites.  In  the  experience  of  this  labora- 
tory, then,  instead  of  causing  tumor  growth  in  the 
liver  or  elsewhere,  the  infestation  of  mice  by  tapeworms 
or  nematodes,  etc.,  greatly  retards  the  growth  of  such 
tumors  as  the  animal  develops. 

The  difiference  between  the  pathologic  findings  in  the 
Bullock  and  Curtis  experiment  of  artificial  feeding 
with  tapeworm  eggs,  and  those  in  this  laboratory  from 
normally  ingested  tapeworm,  are  certainly  striking. 
Whereas,  they  rejwrt  a  considerable  percentage  of  liver 
sarcomas  arising  in  the  walls  of  cysts  containing  live 
tapeworm  larvae,  and  do  not  report  any  degenerative 
changes,  as  the  result  of  this  feeding,  the  findings  in 
this  laboratory  are  exactly  opposite,  namely,  no  liver 
sarcomas  or  other  neoplasms  traceable  in  any  way  to 
tapeworm  larvae,  no  proliferation  of  any  sort  in  the 
cyst  walls  containing  either  living  or  dead  larvae,  and 
the  most  extensive  degenerative  changes  causing  death, 
as  the  result  of  naturally  ingested  tapeworm  eggs. 
Moreover,  122  of  the  total  126  liver  tumors  arose  in 
mice  which  had  no  tapeworm  or  any  other  discoverable 
parasite. 

There  are  two  suggestions  which  may  throw  some 
light  on  these  apparently  widely  divergent  results  from 
the  ingestion  of  tapeworm  eggs : 

1.  Bullock  and  Curtis  evidently  did  not  make  any 
biologic  analysis  of  the  stocks  used  in  their  experiment, 
in  order  to  determine  what  percentage  of  these  rats 
would  produce  liver  tumor  without  the  ingestion  of 
tapeworm  eggs.     That  there  was  a  biologic  difTerence 

13.  J.  Cancer  Res.   5:  5,   1920. 
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in  the  various  strains  in  the  matter  of  tumor  produc- 
tion, is  shown  bv  the  chfferent  jjercentages  of  tumors 
arisin<(  in  the  (Hfferent  strains  used,  and  also  the  differ- 
ence in  the  formation  of  hmt:^  metastases  among  the 
(hfferent  strains. 

2.  If  we  assume  that  all  of  these  liver  sarcomas  in 
rats  were  due  only  to  the  irritation  of  tapeworm  larvae 
on  the  walls  of  the  cysts,  there  remains  a  synthetic  sug- 
gestion which  will  correlate  their  results  and  mine. 

Bullock  and  Curtis  state  that  all  the  tumor  bearing 
rats  presented  multiple  cysts  in  the  liver,  varying  from 
six  to  eighty-four  in  number.  (  )bviously  the  rats  whose 
livers  contained  eighty- four  larval  cysts  must  have 
swallowed  at  least  eighty-four  eggs.  No  mouse  has 
ever  been  found  in  this  laboratory  with  more  than  five 
tapeworms  or  larvae.  The  relatively  few  tapeworm 
eggs  normally  ingested  by  mice  in  this  laboratory  or  by 
the  wild  rats  and  wild  house  mice  which  1  have 
necropsied,  apparently  did  not  produce  an  irritating 
effect  of  the  type  to  overthrow  their  normal  regenera- 
tive powers  in  the  tissues  of  the  liver,  even  in  the  strains 
subject  to  50  per  cent,  of  spontaneous  liver  neoplasms, 
but  instead  produced  a  violent  effect  sufficient  to  cause 
fatal  degenerative  changes,  wnth  no  opportunity  for 
proliferation  of  any  sort. 

Whereas,  the  sixty  to  eighty- four  experimentally  fed 
tapeworm  eggs  (assuming  that  the  irritation  from  the 
larvae  w^as  in  every  case  the  certain  cause  of  the  pro- 
liferation) apparently  were  efficient  in  producing  an 
irritation  in  eighty-five  rats  capable  of  overthrowing 
their  normal  regenerative  powders  in  the  tissues  of  the 
liver  and  not  sufficient  to  cause  fatal  degenerative 
changes.  It  is,  however,  difffcult  to  see  why,  as  Bullock 
and  Curtis  state,  only  one  of  these  cysts  usually  showed 
proliferation,  if  the  irritation  of  the  cyst  content  was 
the  efficient  cause. 

Even  if  it  should  prove  to  be  possible  to  cause  liver 
sarcoma  in  every  animal  by  the  ingestion  of  tapeworm 
eggs,  this  would  not  disprove  the  inheritability  of  can- 
cer, for  note  the  biologic  facts. 

There  resides  in  every  living  organism  the  power  to 
regenerate  within  certain  limits.     These  limits  are  set 
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by  the  normal  metabolism  of  the  organism.  For 
example,  under  normal  conditions  a  beheaded  planarian 
can  regenerate  a  head.  But  if  this  beheaded  worm  is 
put  into  a  solution  of  alcohol,  not  lethal  in  strength,  it 
is  no  longer  able  to  regenerate  a  head,  but  will  perform 
partial  regeneration  in  proportion  to  the  strength  of  the 
alcohol  solution.  If  the  solution  is  sufficiently  strong 
all  power  of  regeneration  is  lost. 

If  sea  urchin  eggs  are  centrifuged,  they  will  not 
generate  normally.  If  the  centrifuging  is  sufficient, 
they  will  not  generate  at  all.  A  less  degree  of  centri- 
fuging will  produce  abnormalities  of  generation,  pro- 
portionate to  the  degree  of  centrifuging  used. 

These  facts  demonstrate  that  it  is  possible  to  over- 
throw partially  and  even  completely,  not  only  the  nor- 
mal inherited  regenerative  powers  in  the  tissues  of  an 
organism,  but  even  the  normal  inherited  generative 
powers.  There  is  no  organic  mechanism  which  cannot 
be  overthrown  wholly  or  in  part,  by  a  sufficiently 
strong  assault.  For  example :  it  is  possible  by  a  suffi- 
cient assault,  to  destroy  the  pigment  making  mechanism 
in  a  young  mouse  with  inherited  black  hair,  and  thus 
cause  local  albinism  at  the  point  of  assault.  But  this 
fact  has  nothing  to  do  with  the  inherited  pigment 
making  function  or  its  potentialities  under  normal 
conditions. 

A  parallelism  to  these  facts  of  normal  regeneration 
and  generation,  and  the  possibility  of  their  destruction 
partial  or  complete,  undoubtedly  exists  in  the  facts  of 
abnormal  regeneration  operating  in  the  production  of 
neoplasms.  Resistance  to  ne(Ji)lasms  has  consistently 
behaved  like  the  presence  of  a  mechanism  fitted  to 
control  proliferation  and  differentiation  in  regenerative 
processes.  This  mechanism,  like  the  pigment  making 
mechanism,  it  is  undoubtedly  possible  to  kill ;  so  that  by 
an  efficient  assault  it  might  be  possible  to  produce  a 
local  lack  of  this  mechanism,  just  as  we  can  produce 
local  albinism  by  an  assault  upon  the  local  and  inherited 
pigment  making  mechanism. 

Again :  the  pigment-making  mechanism  exists  in 
different  degrees  among  different  individuals,  so  that 
among  mice,  for  example,  some  individuals  form  red 
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pig^ment  (most  highly  oxidized  melanin)  ;  some  individ- 
uals form  gray  i)igment  (a  less  degree  of  oxidation  of 
melanin)  ;  some  individuals  form  black  pigment  (a  still 
less  highly  oxidized  melanin  )  ;  and  so  on.  down  to  those 
individuals  whose  pigment  making  mechanism  is  of 
the  type  which  produces  only  the  palest  blue  or  cream 
color,  the  latter  being  barely  distinguishable  from 
albinic  white. 

In  just  this  way,  individuals  may  vary  greatly  in  the 
degree  of  their  mechanism  for  controlling  growth  and 
differentiation  in  regenerative  processes,  i.  e.,  the  cancer 
resistant  mechanism.  Individuals  of  the  first  class,  who 
have  the  highest  degree  of  noncancer  mechanism,  would 
then  rarely  produce  cancer  under  any  provocation.  But 
individuals  with  the  lowest  degree  of  cancer  resistant 
mechanism,  might  relatively  easily  succumb  to  artificial 
conditions  for  cancer  production.  Whereas,  under  the 
normal  life  of  the  organism,  no  set  of  circumstances 
would  arise  that  could  produce  cancer,  under  the  con- 
tinued and  artificially  excessive  provocation  they  might 
succumb;  just  as  an  individual  with  enormous  mus- 
cular power,  capable  of  resisting  any  normal  impact 
against  his  musculature,  would  succumb  under  the 
impact  of  100  tons.  His  mechanism,  efficient  under 
normal  conditions,  would  have  no  opportunity  to  func- 
tion. Many  of  the  experimental  procedures  using 
artificial  means  of  producing  tumors,  may  easily  be  of 
this  shattering  type.  So  that,  in  those  individuals  that 
have  only  a  low  degree  of  cancer  resistant  mechanism, 
this  controlling  mechanism  may  have  no  opportunity  to 
function. 

However,  none  of  the  stocks  used  for  the  experi- 
mental production  of  cancer,  so  far  reported,  has  ever 
been  analyzed  as  to  its  natural  cancer  potentiality,  and 
therefore  we  have  no  scientific  basis  for  decision  as  to 
what  part  of  the  results  of  such  experiments  are  due 
to  natural  cancer  potentiality  and  what  portion  remains 
the  unquestioned  experimental  result. 

It  might  then  be  possible,  by  a  violence  sufficient  to 
destroy  the  cancer  resistant  mechanism,  to  cause  cancer 
in  every  organism,  the  readiness  with  which  this  could 
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be  done  being  dependent  on  the  degree  of  cancer  resis- 
tant mechanism  possessed  by  each  individual. 

It  may,  therefore,  be  possible  to  discover  a  type  or 
types  of  irritation  sufficient  to  cause  neoplasms  in  every 
living  organisms,  and  tapeworm  larvae,  nematodes,  coal 
tar  painting  and  roentgen-ray  burns,  along  with  other 
types  of  irritation,  may  any  or  all  of  them  prove  to  be 
efficient  causes  for  the  overthrow  of  inherited  cancer 
resistant  mechanism,  just  as  all  heads  can  be  turned  gray 
or  even  cut  off,  no  matter  what  the  inherited  poten- 
tialities might  be ;  for  one  inherited  potentiality  of  every 
organic  mechanism  is  that  it  can  be  destroyed  by  some 
form  of  assault.  The  inherited  mechanism  for  cancer 
resistance,  therefore,  would  not  differ  in  this  respect 
from  every  other  inherited  potentiality;  that  is,  it 
undoubtedly  can  be  destroyed. 

The  reverse  also  may  prove  to  be  possible.  Suscepti- 
bility to  cancer  has  consistently  behaved  like  the  absence 
of  a  mechanism  fitted  to  control  proliferation  and  differ- 
entiation in  regenerative  processes.  If  this  absence 
should  prove  to  be  systemic  it  might  be  possible  so  to 
stimulate  the  defective  center  as  to  cause  it  to  function 
at  least  with  partial  efficiency,  as  a  defective  pancreas 
can  be  fed  with  insulin.  If  the  defective  mechanism 
should  prove  to  be  local  it  might  prove  to  be  possible 
to  implant  a  local  mechanism  either  physical  or  chemical. 

Biologically,  therefore,  cancer  therapy  must  be  one 
of  two  sorts :  either  the  removal  or  destruction  by  sur- 
gery, radium,  roentgen  ray  or  other  destructive  agents, 
of  the  local  tissues  lacking  the  mechanism  for  resistance, 
or  the  finding  of  a  defective  local  or  systemic  center  for 
resistance  to  cancer  which  by  artificial  stimulation  can 
be  made  to  function  efficiently,  at  least  temporarily,  in 
the  control  of  regeneration.  The  heredity  behavior  of 
cancer,  however,  has  consistently  been  that  of  a  local 
lack  of  mechanism,  since  susceptibility  to  tumors  of 
specific  tissue  in  specific  organs  is  inheritable,  and 
strains  of  mice  never  showing  mammary  gland  carci- 
noma, produce  100  per  cent,  lung  tumors,  etc.  This 
fact  argues  a  local  rather  than  a  systemic  lack  of 
mechanism. 
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VI.     THE     ARTIFICIAL     PRODUCTION     OF     SPIROI'TERA 
CARCINOMA     IN     RATS     AND      MICE 

Fibiger  states  that  lie  priKkiced  fifty-four  squamous 
cell  carcinomas  in  the  digestive  tract  ^*  in  116  rats  fed 
with  nematode  larvae.  Also  in  experiments,  possibly 
still  under  way,  he  had  at  the  time  of  publication 
observed  three  cases  of  carcinoma  in  the  fundus  of  the 
stomach  of  white  mice  '^  fed  in  exactly  the  same  way  on 
these  larvae. 

Fibiger's  reports  show  that  there  is  difference  in 
susceptibility  among  ihfferent  strains  which  he  tested, 
thus  showing  an  underlying  hereditary  basis  for  this 
susceptibility,  and  that  mice  seem  very  much  less  sus- 
ceptible than  rats  to  this  type  of  experimental  neoplastic 
production,  thus  showing  a  racial  heredity  tendency 
underlying  this  susceptibility. 

In  his  report  No.  5  ^"  he  sets  forth  the  difficulties  he 
exi:>erienced  in  producing  any  experimental  spiroptera 
cancer  in  mice,  finally  succeeding  in  securing  only  three 
such  cases  among  hundreds  of  mice  tested.  He  also 
states  that  he  did  not  succeed  in  any  case  in  producing 
spiroptera  cancer  in  wild  mus  musculus,  mus  sylvaticus, 
or  wild  Norway  rats  (mus  decumanus).  He  is  forced 
to  conclude  from  these  negative  results  that  there  prob- 
ably must  be  a  predisposition  to  spiroptera  cancer  deter- 
mining the  success  or  failure  of  this  experiment  both 
for  different  species  and  for  diff'erent  individuals. 

Such  an  explanation  of  his  results  places  them  in 
perfect  harmony  with  the  fundamental  influence  of 
heredity  in  cancer  susceptibility,  observed  and  reported 
bv  this  laboratory  for  the  last  twelve  years.  It  is  in 
complete  conflict  with  the  conclusions  hastily  reached 
by  some  scientists  from  Fibiger's  early  reports,  that 
spiroptera  carried  a  cancer  germ,  or  was  in  some  other 
way  an  essential  agent  in  the  causation  of  cancer. 

Fibiger    further    states    that   spontaneous    mammary 
■  gland   carcinoma   and   mammary   gland   sarcoma   have 
arisen  in  mice  whose   stomachs  he  had  infested  with 
spiroptera  without  securing  stomach  neoplasms. 

14.  Det.  Dgl.   Scl.   Biol.   Med.   17.   1918. 

15.  Det.  Vid.   Scl.   Biol.  Med.   33:    1918. 

16.  Det.   Vid.    Scl.    Biol.   Med.    1:  11,    1918. 
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This  result  is  in  harmony  with  the  results  in  this 
laboratory  of  nematode  infested  mice,  which  instead  of 
tumors  in  the  digestive  tract  develop  tumors  in  the 
mammary  gland,  lung,  liver,  retroperitoneal  tissues, 
etc.,  in  accordance  with  their  inherited  potentialit}'  and 
irrespective  of  nematode  infestation. 

That  is,  the  presence  of  artificially  introduced  larvae 
in  the  liver  or  stomach  and  intestines  of  rats  and  mice 
of  spontaneous  cancer  strains,  does  not  produce  neo- 
plasms in  the  liver  or  stomach  or  intestines  necessarily, 
but  spontaneous  neoplasms  arise  in  those  organs  which 
by  inheritance  lack  the  cancer  resistant  mechanism,  just 
as  they  do  in  this  laboratory  whether  or  not  mice  have 
normally  ingested  nematodes. 

It  is  extremely  interesting  and  gratifying  to  find  this 
striking  harmony  between  the  experimental  spiroptera 
and  liver  sarcoma  and  spontaneous  neoplasms  in  mice, 
whereby  the  demonstration  of  the  inheritability  of  spon- 
taneous cancer  is  corroborated  by  a  line  of  work  which 
seemed  at  first  (to  many)  likely  to  show  that  experi- 
mental cancer  could  be  produced  at  will  in  all  animals, 
and  which  was  taken  by  many  commentators  to  indicate 
that  the  tendency  to  cancer  might  not,  after  all.  be 
inheritable.  These  results  lead  us  to  hope  that  when 
the  field  of  experimental  cancer  production  has  been 
more  completely  investigated,  the  most  perfect  harmony 
will  be  found  to  exist  in  every  detail  between  such  lines 
of  work  which  experimentally  produce  true  neoplasms, 
and  the  work  with  spontaneous  cancer. 

VII.     PATHOLOGIC     CHANGES     FOLLOWING     THE 
NORMAL     INGESTION     OF     SPIROPTERA 

There  have  been  to  date  in  this  stock  sixty-one  cases 
of  nematode  infestation  from  normally  ingested  larvae. 
Among  these  sixty-one  mice  there  have  been  ten  with 
tumors  and  one  with  leukemia.  There  have,  therefore, 
been  fifty  mice  infested  with  nematodes,  which  have  not 
shown  neoplasms  anywhere,  nor  have  they  shown  leu- 
kemia or  pseudoleukemia. 

The  tumors  in  mice  with  both  nematodes  and  neo- 
plasms, were  distributed  as  follows : 

Mammary  gland,  6  carcinomas. 
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Lung,  2 :     1   carcinoma,   1  carcinoma  and  1   adenoma. 
Liver,   1  adenoma. 
Retroperitoneal,    1    lymphosarcoma. 
Leukemia,  1.     Total  11  tumors  and  leukemia. 

None  of  tliese  mice  infested  with  nematodes  had 
tumors  in  the  stomach  or  intestine  or  in  the  mouth  or 
tongue. 

On  the  negative  side,  the  evidence  is  still  more  strik- 
ing. Of  the  5,000  spontaneous  tumors  arising  in  this 
stock  to  date,  only  ten  were  in  mice  infested  with  nema- 
todes. There  have  been  to  date,  only  thirteen  cases  of 
neoplasms  in  the  gastro-intestinal  tract,  among  the  mice 
in  this  laboratory.  Of  these,  not  one  occurred  in  an 
animal  infested  with  nematodes,  tapeworm  or  any  other 
discoverable  parasite.  Moreover,  some  of  the  mice  with 
nematodes  in  the  stomach  were  members  of  the  strains 
carrying  the  few  spontaneous  stomach  and  intestinal 
tumors  which  have  occurred  in  this  stock. 

There  is  a  perfectly  standard  result  of  the  normal 
ingestion  of  nematodes  as  shown  by  necropsies  in  this 
laboratory.  These  results  are  of  a  highly  degenerative 
character  and  do  not  involve  neoplastic  proliferation  in 
the  gastro-intestinal  tract  or  elsewhere,  either  in  the 
tumor  strains  or  in  the  non-tumor  strains,  not  even  in 
the  tumor  strains  where  the  stomach  and  intestinal 
tumors  have  arisen. 

It  is  interesting  to  note  here,  as  in  the  case  of  tape- 
worm infested  mice,  that  the  wild  house  mice  and  wild 
rats  necropsied  in  this  laboratory,  show  exactly  the 
same  types  of  pathologic  changes  where  they  are 
infested  with  nematodes,  as  do  the  mice  belonging  to 
this  stock. 

Fibiger's  results,  in  failing  to  obtain  spiroptera  can- 
cer in  wild  mus  musculus,  mus  sylvaticus  and  mus 
decumanus.  even  by  the  injection  of  800  larvae  into 
the  stomach  at  one  time,  is  in  beautiful  harmony  with 
these  results  obtained  in  this  laboratory. 

Two  striking  differences  emerge  in  the  results  of 
artificial  and  of  naturally  ingested  nematode  larvae: 
1.  Fibiger  states  that  young  rats  and  mice  seem  more 
susceptible  than  older  animals.  Bullock  and  Curtis 
make  the  same  statement  with  reference  to  their  experi- 
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mental  liver  sarcoma.  The  reverse  is  true  of  spontane- 
ous neoplasms  both  in  rodents  and  in  man.  2.  Fibiger 
injected  300  to  800  larvae  into  each  of  his  animals. 
The  highest  number  of  nematodes  ever  found  in  an 
animal  necropsied  in  this  laboratory  was  eleven  in  a 
wild  house  mouse.  The  average  was  four  or  five. 
Many  of  the  animals  had  only  one  worm,  and  some 
of  them  two  or  three.  Where  the  larger  number  of 
larvae  had  been  swallowed,  they  were  not  ingested  at 
the  same  time,  as  the  worms  were  in  different  stages 
of  development. 

Evidently  this  smaller  number  of  worms  does  not 
furnish  irritation  of  the  type  to  overthrow  the  cancer 
resistant  mechanism,  even  in  the  stomach  tumor  strains, 
although  even  one  worm  is  sufficient  to  cause  fatal 
degenerative  changes. 

Assuming  the  nematodes  to  be  the  efficient  cause  of 
stomach  cancer  in  all  of  Fibiger's  cases,  300  to  800 
worms  would  then  be  of  the  type  to  destroy  the  non- 
cancer  mechanism  in  fifty-four  rats  and  of  three  of 
the  laboratory  mice  tested;  but  would  not  be  of  the 
type  to  destroy  the  cancer  resistant  mechanism  in  most 
of  the  laboratory  rats,  all  but  three  of  the  laboratory 
mice,  and  all  of  the  wild  rats  and  mice  tested  by  Fibiger, 
just  as  the  lower  number  of  from  one  to  eleven  worms 
found  in  the  laboratory  mice  in  this  stock,  and  all  of 
the  wild  rats  and  mice  of  this  vicinity  necropsied,  were 
not  the  type  of  irritation  fitted  to  overthrow  the  cancer 
resistant  mechanism. 

When  this  whole  field  of  experiinentally  produced 
cancer  has  been  thoroughly  worked  over,  %i:e  shall  prob- 
ably find  that  predisposition  to  the  type  of  tumor  pro- 
duced is  the  one  fundamental  essential,  just  as  it  is  the 
one  fundamental  essential  in  spontaneous  neoplasms. 
Fibiger's  meager  results  in  securing  spiroptera  cancer 
in  mice,  even  in  mice  of  spontaneous  cancer  tendency, 
is  in  very  strong  corroboration  of  the  hereditary 
nature  of  cancer. 

We  seem  to  have  here,  in  this  possibility  of  the  over- 
throw of  the  cancer  resistant  mechanism,  a  parallel 
with  other  cases  of  the  overthrow  of  regenerative 
powers,  for  example,  the  power  of  the  skin  to  regen- 
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crate  a  certain  amount  of  burned  area,  but  its  over- 
throw in  the  presence  of  a  larger  burned  area. 
Undoubtedly,  there  is  here  also  an  underlying  hered- 
itary tendency  to  the  capacity  to  regenerate  a  greater  or 
a  less  amount  of  destroyed  skin. 

This  difference  in  the  reaction  to  naturally  ingested 
worms  numbering  from  one  to  eleven,  and  artificially 
injected  worms  numbering  from  300  to  800,  seems  fur- 
ther to  corroborate  the  theory  that  cancer  tendency  is 
due  to  the  lack  of  a  mechanism  fitted  to  control  proli- 
feration and  differentiation  in  regenerative  processes. 
Apparently  300  to  800  worms  is  sometimes  efficient  in 
overthrowing  this  mechanism  in  some  animals,  prob- 
ably in  exact  accordance  with  their  inherited  poten- 
tialities ;  although  there  is  no  evidence  in  Fibiger's 
reports  that  these  same  rats  might  not  have  developed 
gastric  tumor  from  other  causes  than  spiroptera ;  that 
is,  they  may  have  lacked  the  cancer  resistant  mechanism 
in  the  stomach.  That  wild  rats  have  been  found  show- 
ing stomach  tumors  where  they  had  ingested  nematodes 
and  others  where  they  had  not  ingested  nematodes, 
would  indicate  that  rats  are  normally  more  susceptible 
to  stomach  tumors  than  are  mice.  This  is  another  indi- 
cation of  the  racial  hereditary  tendency  underlying  the 
development  of  neoplasms. 

From  one  to  eleven  worms  have  never  to  date  been 
found  efficient  in  overthrowing  this  mechanism,  even 
in  mice  of  gastric  tumor  strains;  but  if  worms  were 
the  host  of  a  specific  cancer  germ,  one  to  eleven  worms 
should  be  sufficient  to  introduce  the  germ. 

The  essential  fundamental  in  which  the  artificial  pro- 
duction of  tumors  differs  from  the  spontaneous 
production  of  neoplasms,  is  that  in  the  former  case  the 
experimenter  destroys  the  normal  metabolism  of  his 
animals  by  the  violence  of  his  methods  of  irritation, 
exactly  as  the  pigment  making  mechanism  can  be 
destroyed  by  a  blow  on  the  head.  He  is  not.  therefore, 
testing  the  behavior  potentialities  of  his  experimental 
animals  in  normal  conditions.  This  violently  destruc- 
tive method  of  irritation,  which  overthrows  such  cancer 
resistant  mechanism  as  the  attacked  animal  organ  may 
possess,  may  very  probably  at  the  same  time  overthrow 
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other  metabolic  mechanisms  and  relations  on  which  we 
might  depend  in  a  cancer  therapy.  That  a  much  more 
wholesale  destruction  of  cancer  resistant  mechanism  is 
effected  in  these  experiments,  than  obtains  in  spon- 
taneous cancer,  is  shown  by  the  vastly  greater  extent, 
for  example,  of  Bullock  and  Curtis'  experimental  liver 
sarcoma,  than  has  occurred  in  any  case  of  spontaneous 
liver  tumors  of  any  type,  in  this  laboratory. 

In  my  opinion  Fibiger's  results  show  that  there  is 
an  inherited  difference  in  the  stability  of  this  mechan- 
ism and  the  amount  of  violence  necessary  to  overthrow 
it,  in  different  races,  different  strains,  and  even  in  dif- 
ferent individuals  of  the  same  strain ;  and  his  results 
justifv  the  conclusion  that  there  are  some  individuals, 
some  strains,  and  even  some  whole  races,  in  which  the 
cancer  resistant  mechanism  cannot  be  overthrown  by 
any  violence  short  of  fatal  violence.  Bullock  and 
Curtis  are  evidently  finding  the  same  to  be  true  of  their 
experimental  liver  sarcoma. 

VIII.     TAR     CANCERS 

The  first  successful  experimental  production  of  tar 
cancer  was  reported  by  Yamagiwa  and  Ichikawa  ^'  in 
1915.  Later  Tsutsui  ^"  produced  the  same  type  of 
cancer  in  mice,  and  Fibiger.  and  Fibiger  and  Bang  ^^ 
have  obtained  many  such  cancers  in  mice. 

The  infrequency  of  metastasis  from  these  tar  cancers 
is  in  harmony  with  the  behavior  of  spontaneous 
squamous  cell  carcinomas  of  mice  arising  in  this  stock, 
which  seldom  produce  metastasis,  and  also  in  harmony 
with  the  tar  cancers  produced  by  Yamagiwa  in  the  ears 
of  rabbits,  which  seldom  showed  metastasis. 

IX.     SPONTANEOUS     SQUAMOUS     CELL     CARCINOMAS 
IN      MICE 

Among  40,370  necropsies  performed  in  this  labora- 
tory, and  given  careful  microscopic  examination,  191 
spontaneous  squamous  and  basal  cell  carcinomas  have 
occurred,  none   of  them   due  to  exposure  to   coal-tar 

17.  Mittheil.  der  Med.  Fak.  Univ.  Tokyo  15.  1915,  1917,  19:  1918; 
J.   Cancer  Res.   3:    1918. 

18.  Ztschr.    f.    Krebsforsch.    13:2,    1918. 

19.  Det.  Kgl.   Vid.  Scl.  Biol.   Med.  3:4,   1921. 
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products  of  any  sort.     The  location  of  these  tumors 
was  as  follows : 

Face  including  muzzle,  skin,  and  eyelids,  mouth,  ears,  trunk, 
100;  mammary  gland,  65;  lower  jaw,  15;  stomach,  5;  rectum, 
2;  vulva,  2;  vagina,  1;  lung,  1.     Total,  191. 

Over  200  of  these  scjuamous  cell  carcinomas  have 
occurred  to  date,  but  only  those  whose  clinical  diagnosis 
has  been  confirmed  l)y  microscopic  study  are  included 
in  this  report. 

Nearly  all  the  tumors  arising  on  the  head  and  trunk 
were  located  at  the  site  of  a  healed  wound,  often 
beneath  the  scar  tissue.  The  tumors  of  the  jaw  and 
mouth  apparently  resulted  in  many  instances  from  the 
irritation  of  broken  or  irregular  teeth.  The  carcinomas 
of  the  muzzle  skin  were  almost  uniformly  founded  on 
a  chronic  and  constantly  scratched  dermatitis. 

The  number  of  metastasizing  tumors  obtained  by 
painting  with  coal  tar  is  greater  than  from  these  spon- 
taneous squamous  tumors;  another  indication  of  the 
greater  violence  of  the  experimental  method,  and  the 
more  widespread  overthrow  of  the  cancer  resistant 
mechanism. 

Fibiger's  notable  failure  to  produce  more  than  three 
spiroptera  cancers  in  the  stomachs  of  mice,  has  caused 
him  to  throw  most  of  his  efforts  recently  toward  pro- 
ducing tar  cancers  of  the  skin  in  mice.  His  reports, 
issued  in  1921  on  this  work,  is  favorable  to  such  experi- 
mental cancer  production. 

When  he  has  followed  this  line  of  experiment  with 
the.  same  care,  the  same  length  of  time,  and  the  same 
diversity  of  animal  subjects  of  the  experimentation 
which  he  used  in  his  spiroptera  experiments,  he  will 
doubtless  find  that  here  also  the  essential  fundamental 
factor  necessary  to  cancer  production  of  this  sort,  is 
the  hereditary  predisposition  of  the  animal,  and  of  the 
race,  to  the  kind  of  cancer  attempted.  The  beautiful 
harmony  between  his  results  in  spiroptera  cancer,  and 
the  spontaneous  stomach  and  intestinal  cancers  in  this 
stock,  will  then  probably  be  duplicated  by  a  similar 
harmony  between  his  results  in  experimental  tar  cancer, 
and  the  spontaneous  squamous  cell  carcinomas  of  the 
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skin,  arising  from  various  types  of  chronic  irritations, 
in  this  stock. 

The  mouse  is  rather  susceptible  to  squamous  cell 
carcinomas  of  the  skin.  It  is  probable  that  in  any  set 
of  laboratory  mice  procurable  on  the  market,  a  large 
number  will  by  heredity  be  predisposed  to  squamous 
cell  cancers  of  the  skin.  More  success  in  producing  skin 
cancers  experimentally  in  mice  either  by  coal  tar  prod- 
ucts or  by  many  other  possible  methods,  may  therefore, 
confidently  be  looked  for,  than  stomach  and  intestinal 
cancers,  which  are  rare  in  mice. 

The  longer  these  experiments  in  the  experimental 
production  of  cancer  are  carried  on,  and  the  m.ore 
thoroughly  they  are  tested  out,  the  more  certainly  and 
completely  (in  the  opinion  of  the  author)  will  they  be 
found  to  harmonize  with  the  fundamental  facts  of 
spontaneous  cancer,  when  the  tumors  produced  are  true 
neoplasms.  Since  heredity  is  a  certain  and  fundamental 
underlying  factor  in  the  occurrence  of  spontaneous  can- 
cer, it  must  inevitably  in  every  case  of  true  experimental 
cancer  of  the  tissues  of  the  animal  itself,  also  be  fonnd 
to  be  a  certain  fundamental  factor. 

A  synthetic  consideration,  then,  of  the  results  so  far 
obtained  in  the  ex])erimental  production  of  cancer,  and 
in  the  sj^ontaneous  production  of  cancer,  shows  a  strik- 
ing harmony  between  these  two  in  all  fundamentals. 

Along  with  these  encouraging  harmonies  in  funda- 
mentals, there  are  also  fundamental  differences,  and  the 
probable  overthrow  of  other  normal  and  probably  vital 
mechanisms  by  the  same  experimental  violence  which 
overthrows  the  cancer  resistant  mechanism,  must  be 
taken  into  consideration  in  all  conclusions  regarding 
the  etiology  of  cancer,  and  all  cancer  therapy. 

It  has  been  stated  that  probably  no  two  spontaneous 
tumors  are  identical  in  structure,  and  that  grafted 
tumors  can  teach  us  many  things  better  than  spon- 
taneous tumors  can,  because  the  implants  are  struc- 
turally identical  with  the  original  tumor.  This  argu- 
ment of  the  microscopist  might  possibly  be  put  forth 
regarding  all  other  experimental  tumors  of  a  given 
type,  that  is,  they  would  probably  be  very  similar  to 
one   another.      There   is   no   doubt,   however,   that   all 
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spoil taiieous  neoplasms  of  a  ijiven  type  and  of  a  given 
organ,  are  identical  in  fnndanientals,  and  dififer  only  in 
minutiae.  This  ]M)Ssible  divergence  in  minutiae  should 
not  interfere  with  our  learning  from  them,  just  as  we 
can  learn  the  fundamentals  concerning  the  structure  and 
biologic  behavior  of  any  organic  entity,  although  no  two 
of  any  given  organism,  or  any  given  organ,  are  identical. 

It  seems  far  more  essential  that  the  metabolic  condi- 
tions surrounding  the  origin  and  progress  of  the  tumor, 
should  be  the  fundamental  inherent  conditions  of  the 
animal's  tissues,  as  they  are  in  spontaneous  neoplasms, 
and  not  altered  as  they  must  be  by  experimentally  pro- 
duced tumors,  rather  than  that  the  minutiae  of  tumor 
types  should  be  identical.  The  alteration  of  the  meta- 
bolic conditions  surrounding  the  experimental  tumor 
seems  to  the  author  to  be  a  serious  handicap  both  in 
the  study  of  the  etiolog\'  of  tumors  and  of  cancer 
therapy. 

It  remains  to  be  seen  whether  or  not  it  is  possible  so 
to  strengthen  the  hereditary  cancer  resistance,  that  is,  to 
strengthen  the  normal  regenerative  power,  that  it  is 
impossible  to  overthrow  it.  That  is,  is  it  possible,  by 
the  right  selective  breeding,  to  evolve  a  strain  whose 
normal  regenerative  powers  cannot  be  overthrown  by 
the  most  violent  or  long  continued  irritation,  even  of 
the  experimental  type  (short  of  fatal  violence)  ? 

It  remains  also  to  be  seen  whether  or  not  it  is  possible 
to  insinuate  into  the  metabolism  an  increased  stability 
of  normal  regenerative  power  and  consequent  cancer 
resistance. 

In  the  light  of  our  present  knowledge  of  cancer,  this 
would  seem  be  be  the  most  hopeful  preventive  method 
in  the  treatment  of  individuals  of  known  inherited 
cancer  tendency. 

SUMMARY 

1.  Certain  fundamental  harmonies  and  certain  funda- 
mental differences  exist  between  spontaneous  neo- 
plasms and  all  artificially  produced  tumors. 

2.  The  essential  harmony  in  all  these  is  the  fact  that 
all  tumors,  both  spontaneous  and  experimental,  have 
been  shown  to  depend  fundamentally  on  the  inherited 
predisposition  of  the  animal's  tissues. 
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(a)  In  grafted  tumors,  the  success  of  the  experiment 
depends  futxd  anient  ally  upan  the  inherited  tendency  of 
the  animal's  tissues  to  regenerate  normally  and  furnish 
proper  conditions  of  attachment  and  food,  instead  of 
abnormally  as  is  the  case  in  spontaneous  cancer. 

(b)  In  hver,  stomach  and  intestinal  tumors  resulting 
from  parasitic  infestation,  the  success  of  the  experi- 
ment depends  on  the  inherited  tendency  of  the  animal's 
tissues  to  attempt  regeneration  under  such  irritation, 
and  the  violence  of  the  method  which  overthrows  such 
normal  regenerative  powers  as  the  animal's  tissues  may 
possess.  Many  animals  and  many  strains  thus  far 
tested,  both  by  artificially  introduced  and  by  naturally 
ingested  parasites,  have  been  unable  to  regenerate  the 
irritated  tissues  either  normally  or  abnormally,  and 
their  organs  have  merely  gone  to  pieces  in  degenerative 
changes. 

(c)  From  tar  painting,  the  same  type  of  squamous 
cell  carcinomas  of  the  skin  arise,  as  arise  spontaneously 
from  similar  chronic  skin  lesions  in  mice  produced  by 
many  other  causes,  and  in  all  probability  when  this 
type  of  experiment  has  been  thoroughly  tested  out,  it 
will  be  found  to  depend  on  the  inherited  tendency  to 
skin  carcinoma,  which  could  equally  well  be  produced  by 
other  types  of  chronic  attacks  on  a  susceptible  skin. 

3.  The  fundamental  difference  between  spontaneous 
neoplasms  and  all  artificially  produced  tumors,  seems 
to  be  that  the  spontaneous  tumor  is  the  product  of  the 
animal's  own  inherent  metabolism,  that  is,  the  inherited 
tendency  to  regenerate  abnormally  under  various 
assaults  on  the  tissues ;  while,  to  date,  all  experimentally 
produced  tumors  seem  to  indicate  that  the  violence  of 
the  method  may  have  overthrown  inherent  cancer  resis- 
tant mechanisms,  with  the  probability  at  the  same  time 
of  the  overthrow  of  other  vital  fundamental  metabolic 
mechanisms. 

4.  These  harmonies  between  spontaneous  and  artifi- 
cially produced  tumors  give  promise  that  it  may  be 
possible  to  strengthen  the  cancer  resistant  mechanism, 
since  there  seem  to  be  varied  grades  of  such  resistant 
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mechanisms,  and  there  are  evidently  resistant  mecha- 
nisms that  cannot  be  overthrown  by  the  most  violent  and 
long  continued  methods  yet  attempted. 
Dec.  10,  1923. 


ISOLATION     OF    DUCREY    BACILLUS 

FROM     THE     SMEGMA     OF 

THIRTY     MEN  * 

JULIUS    BRAMS 
SUMMARY 

A  gram-negative  streptobacillus  having  the  morpho- 
logic and  cultural  characteristics  of  the  Ducrey  bacillus 
was  isolated  in  pure  culture  from  the  smegma  of 
normal  men. 

The  organism  was  recovered  from  five  of  thirty  men 
examined. 

The  isolation  of  this  organism  from  normal  men 
may  explain  many  heretofore  unknown  phases  of 
chancroidal  infection. 

Feb.   11,   1924. 


LYMPH    ENDOTHELIOMA    OF    THE    DUO- 
DENUM;    HEMANGIOMA     OF     THE 
INTESTINE;     LYMPHOBLASTOMA 
OF    THE     STOMACH 

LEON    BLOCH 

Case  1. — Miss  C.  L.,  aged  19,  came  for  examination  on 
Sept.  21,  1923,  complaining  of  symptoms  indicative  of  a 
chronic  severe  anemia,  such  as  pallor,  shortness  of  breath, 
weakness  and  occasional  edema  of  ankles.  At  the  age  of  7 
she  lost  a  considerable  amount  of  blood  through  biting  a 
small  vascular  tumor  under  her  tongue,  remnants  of  which 
still  persist.     On  and  off  since  then  the  symptoms  of  anemia 

*  Complete  paper  published  in  The  Journal  of  the  American  Medical 
Association,  April   12,   1924,  p.   1166. 
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have  recurred  at  various  times  in  a  varying  form,  necessitat- 
ing her  being  withdrawn  from  school  at  one  time,  and  at 
another   taking   a   trip   to   California   to   recuperate. 

The  family  history,  is  negative.  She  had  scarlet  fever  at  6. 
The  vascular  tumor,  above  referred  to,  was  Hgated  at  the 
age  of  7  and  has  given  no  trouble  since.  Aside  from  a 
pronounced  pallor,  a  soft  basal  systolic  murmur,  a  barely 
palpable  spleen,  and  a  slight  edema  of  the  ankles,  the  physi- 
cal examination  was  negative. 

The  urine  gave  a  positive  indican  reaction.  The  blood 
revealed  a  19  per  cent,  hemoglobin.  Red  blood  corpuscles, 
1,860,000;  white  blood  corpuscles,  8,000;  differential:  poly- 
morphonuclears, 65  per  cent.;  small  lymphocytes,  14  per  cent.; 
large  lymphocytes  17  per  cent.;  transitionals,  4  per  cent. 
Anisocytosis  and  poikilocytosis.  Stool  examination  yielded 
a  very  intensely  positive  Benzidine  and  Guaiac  test  con- 
tinuously with  the  patient  on  a  meat  free  diet.  Stools  were 
intensely  black  and  hard.  She  entered  the  Michael  Reese 
Hospital,  September  28,  and  was  placed  on  a  high  caloric 
soft  diet.  As  there  was  no  improvement,  October  6  a  trans- 
fusion of  600  c.c.  of  blood  was  made  by  Dr.  A.  A.  Strauss, 
following  which  the  hemoglobin  reached  49  per  cent.  At 
this  time  a  complete  gastro-intestinal  roentgen-ray  examina- 
tion was  carried  out  with  the  result  that  a  small  defect  on  the 
pyloric  end  of  the  lesser  curvature  margin  of  the  duodenal 
bulb  was  discovered.  In  the  absence  of  any  typical  ulcer 
symptoms  the  diagnosis  rested  between  a  benign  tumor  of  the 
duodenum  and  a  duodenal  ulcer.  As  ulcer  management  led 
to  no  improvement  and  the  hemoglobin  sank  to  30  per  cent, 
an  exploratory  operation  preceded  by  another  transfusion 
was  performed  by  Dr.  A.  A.  Strauss.  This  revealed  a  small 
nodule  on  the  duodenum,  not  typically  ulcer  in  character,  and 
on  excision  and  examination  proved  to  he  a  very  small  lymph 
endothelioma  of  the   duodenum. 

Subsequently,  for  about  a  week  the  stools  showed  less  blood, 
and  for  about  two  or  three  days  no  blood,  but  a  few  days 
later  the  blood  reappeared,  the  hemoglobin  sank  and  Novem- 
ber 22  a  second  operation  was  decided  on,  this  time  on  a 
diagnosis  of  bleeding  tumor  of  the  bowel,  probably  the  small 
intestine.  Operation  revealed  a  small,  cherry-sized  nodular 
pedunculated  tumor  at  the  head  of  an  intussusception  5  inches 
in  length  and  about  14  feet  from  the  pylorus.  Above  this 
lesion  the  bowel  was  empty  and  pink ;  below,  full  of  blood  and 
purplish.  No  other  tumor  was  found  either  in  small  or 
large  intestine.  This  was  removed  and  on  histologic  exami- 
nation proved  to  be  a  hemangioma. 
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The  subsequent  course  was  uneventful,  and  when  last  seen, 
Feb.  11.  1924,  the  patient  showed  a  hemogloI)in  of  88  per 
cent.  Throughout  the  whole  course  the  temperature  ranged 
from  98  to  99  F.,  except  after  transfusion  when  it  reached 
102  F.  After  the  second  operation  the  temperature  was  normal 
and    remained    so. 

The  following  is  a  report  of  the  pathological  condition, 
from  the  pathological  department  of  the  hospital  by  Drs. 
O.  T.  Schultz  and  Bernard  Portis :  The  first  specimen 
removed  was  1  X  0-5  X  0.5  cm.,  with  a  depressed  center  and 
apparently  ulcerated  surface.  The  surface  epithelium  was 
intact,  beneath  which  was  a  well  defined  layer  of  Brunners' 
glands.  Displacing  the  glandular  layer  and  lying  in  the  sub- 
mucosa  is  a  new  growth,  consisting  of  a  lobulatcd  cellular 
structure,  the  cells  of  which  are  chiefly  spindle  shaped  and 
forming  anastomosing  cords  about  a  central  connective  tissue 
structure.  This  tumor  mass  is  well  encapsulated  throughout 
its  entire  extent,  and  although  it  compresses  the  normal 
tissue,  it  does  not  invade  it.  The  diagnosis  made  was  lymph- 
endothelioma  or  misplaced  fetal  tissue,  which  has  produced 
a  small  growth. 

The  second  specimen  on  gross  examination  measured  2  X  1-6 
X  8  cm.  The  cut  surface  shows  a  trabeculated  structure 
situated  beneath  the  mucosa  and  filled  with  a  dark  material. 

Microscopic  examination  shows  an  intact  mucosa  which 
contains  a  few  dilated  blood  vessels.  The  submucosa  con- 
tains a  cavernous  hemangioma,  in  which  the  blood  spaces 
are  quite  large.  The  walls  are  thickened,  fibrotic  and  hyal- 
inized.  There  is  some  thrombosis  of  the  vascular  spaces,  a 
few  of  which  contain  calcium  deposits.  This  growth  in 
addition  involves  the  muscularis,  which  layer  is  poorly  defined. 
There  is  no  evidence  of  malignancy. 

Including  three  of  four  cases  of  hemangioma  of  the 
stomach,  reported  by  Judd  and  Rankin,^  I  have  found 
records  of  twenty-six  cases  of  hemangioma  of  the 
gastro-intestinal  tract  reported  in  the  Hterature.  There 
are  undoubtedly  many  more  cases  reported. 

The  first  one  is  by  La  Boulbene,  in  1872.  and  quoted 
by  N.  G.  McCallum.-  In  no  instance  was  a  diagnosis 
of  the  condition  made,  although  in  one  of  the  four  cases 
reported  by  Judd  and  Rankin  a  benign  tumor  of  the 
duodenum   was   diagnosed,   in   another   benign   tumor 

1.  Judd,  E.  S.,  and  Rankin,  F.  W.:    Ann.  Surg.   76:28,   1922. 

2.  McCallum,   W.   G. :     Bull.   Johns  Hopkins   Hosp.   17:  185. 


87 


of  the  stomach  and  in  the  other  two  maHgnant  disease 
was  the  diagnosis.  In  the  present  case,  a  benign  tumor 
of  the  duodenum  was  considered,  in  the  first  instance, 
and  a  hemangioma  of  the  bowel  was  considered,  only 
because  of  the  attention  attracted  to  this  condition  being 
a  possibility  as  a  result  of  the  perusal  of  the  literature. 

In  many  instances  the  tumor  was  a  cause  of  other 
symptoms,  as  obstruction,  or  was  found  as  an  accidental 
accompaniment  of  operation,  or  postmortem,  or  as  a 
cause  of  death  from  hemorrhage  supposedly  due  to 
duodenal  ulcer  location, — small,  or  large  bowel,  rectum. 

There  are  several  opinions  as  to  the  origin  of  heman- 
gioma. All  are  more  or  less  agreed  that  they  are  either 
congenital,  or  develop  as  Virchow  has  it,  from  sprouts 
appearing  first  in  the  site  of  preexisting  blood  vessels. 
The  tumor  is  a  proliferating  one,  caused  by  an  irrita- 
tion and  leading  ultimately  to  a  rich  mass  of  connective 
tissue. 

Thoma  assigns  a  mechanical  factor  to  their  origin, 
increased  blood  pressure,  loss  of  vascular  support  and 
aided  by  rapidity  of  blood  flow,  leading  to  a  new  growth 
of  vessels  and  dilatation  of  walls.  They  are  generally 
local,  but  may  be  quite  extensive  and  variable  in  size. 
McCallum  found  forty  small  tumors  in  his  case,  while 
others  describe  either  a  small  nodular  tumor  as  in  this 
case  or  as  an  extensive  vascular  tumor  extending  over 
several  inches  of  the  small  bowel. 

They  may  occur  in  the  submucosa  or  under  the 
serosa  and  may  be  simple  or  cavernous.  This  mass 
may  consist  of  anastomosing  net  work  of  dilated  veins 
or  consist  of  varying  sized  cavernous  spaces,  lined  by 
flattened  endothelial  cells.  La  Boulbene,  and  Judd  and 
Rankin  found,  as  in  the  present  instance,  the  tumor  in 
the  duodenum.  However,  hemangiomata  may  be  found 
in  any  part  of  the  gastro-intestinal  tract. 

Case  2. — A  woman,  aged  33,  married,  presented  herself 
for  examination  on  Sept.  14,  1923,  with  a  previous  history  of 
pulmonary  tuberculosis  :  cough,  night  sweats,  loss  in  weight, 
expectoration  etc.,  and  requiring  a  fourteen  weeks'  stay  at 
a  sanitarium. 

One  year  before  admission  to  the  Michael  Reese  Hospital, 
she  suffered  from  an  acute  attack  of  severe  epigastric  pain. 
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with  nausea,  vomiting  and  diarrhea.  This  pain  was  not 
relieved  by  food,  but  was  when  the  patient  lay  down.  She 
continued  to  have  abdominal  distress  from  time  to  time  until 
two  months  ago,  when  following  the  eating  of  a  considerable 
amount  of  fruit,  she  vomited  everything  she  ate,  and  developed 
a  diarrhea  which  continued  for  about  a  week.  Her  appetite 
was  poor  and  she  developed  a  recurrent  diflfuse  abdominal 
pain  immediately  after  eating.  This  pain  lasted  ten  or  fifteen 
minutes  and  was  relieved  by  lying  down.  She  would  occasion- 
ally have  nocturnal  cramping  pains  in  the  upper  abdomen, 
waking  her  up  from  her  sleep.  She  vomited  from  time  to 
time  and  on  one  occasion  saw  blood  in  the  vomitus. 

She  entered  the  hospital  (Michael  Reese)  on  Sept.  10,  1923. 
Her  symptoms  continued  as  above  described.  Her  cough 
persisted.  A  yellowish  expectoration  was  negative  for  tubercle 
bacillus.  The  temperature  ranged  from  98.6  to  100.6  F.  She 
lost  31  pounds  in  one  year. 

Data  relative  to  her  previous  and  family  and  menstrual 
history  are  negative  as  to  their  bearing  on  her  present 
condition. 

The  points  of  interest  in  the  examination  are  a  poor  state 
of  nutrition,  defective  teeth,  enlarged  tonsils  with  large  crypts, 
diminished  resonance  over  both  apices,  exaggerated  whispered 
sounds  over  the  right  apex,  acute  tenderness  over  the  region 
of  the  cecum,  the  sensation  of  an  indefinite  mass  in  the 
epigastrium,  and  an  enlarged  retroverted  and  adherent  uterine 
fundus. 

Urine  examination  was  negative.  Blood :  Hemoglobin,  78 
per  cent.;  white  blood  corpuscles,  9,500;  polymorphonuclears, 
7  per  cent. ;  small  lymphocytes,  73  per  cent. ;  large  lympho- 
cytes, 16  per  cent. ;  polymorphonuclear  eosinophils,  2  per 
cent.;  transitionals,  1  per  cent.;  basophils,  1  per  cent.  Motor 
meal  showed  an  empty  aspiration  at  the  end  of  seven  hours. 
An  Ewald  at  the  end  of  one  hour  yielded  too  little  to  titrate 
and  showed  no  free  acid.  Stool  examination :  No  blood. 
Temperature,  99.4;  pulse,  120;  blood  pressure,  105/80.  Weight, 
127^  pounds.  Fluoroscopic  examination  showed  no  gross 
pathology  in  the  lung.  There  was  a  very  slight  gastric 
residue  in  the  stomach  at  the  end  of  six  hours.  The  stomach 
reached  the  level  of  the  iliac  crest  and  seemed  to  be  regular 
in  outline  but  emptied  very  rapidly.  If  a  defect  existed  in 
the  stomach,   it  was   overlooked  at  the  time  of  examination. 

A  diagnosis  of  tuberculosis  peritonitis  was  made  because 
of  the  history  of  pulmonary  tuberculosis  and  a  continuation 
There  was  a  marked  duodenal  stasis. 
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of  the  symptoms  at  a  later  time,  especially  the  cough,  expec- 
toration, loss  in  weight  and  continued  temperature  elevation, 
and  the  presence  of  an  ill-defined  epigastric  mass  considered 
to  be  a  thickened  mesentery  or  omentum.  The  tenderness 
in  the  right  iliac  region,  which  was  very  acute,  was  ascribed 
to  an  involvement  of  the  cecum  and  appendix. 

An  exploratory  operation  revealed  a  normal  appendix  and 
cecum,  and  a  large  flat  tumor  involving  the  posterior  and 
inferior  walls  of  the  stomach,  almost  but  not  invading  the 
pylorus.  There  were  no  evidences  of  ulceration.  This 
accounted  for  the  absence  of  blood  in  the  stools.  The  patient 
seemed  to  rally  from  the  operation  for  a  few  hours,  but  died 
on  the  next  day. 

The  following  is  the  pathologist's  description  of  the  tumor 
removed  at  the  operation  and  of  the  stomach  at  postmortem 
examination : 

Section  through  the  stomach  removed  at  necropsy  shows 
that  the  mucosa  and  submucosa  are  rather  heavily  infiltrated 
with  small  and  large  lymphocytes.  There  is  on  the  serosa 
a  fibrinous  exudate  which  contains  no  inflammatory  cells. 
There  is  in  the  lower  layers  of  the  mucosa  of  the  small 
intestine  a  diffuse  infiltration  of  large  oval-shaped  cells  which 
are  filled  with  granules  of  green  pigment.  The  stomach 
removed  at  operation  appeared  as  a  gross  specimen.  The 
specimen  includes  the  distal  9  cm.  of  the  stomach  from  the 
pyloric    sphincter. 

The  posterior  wall  is  diffusely  infiltrated  with  a  very 
soft  tissue  which  has  a  maximum  thickness  of  2.5  cm.  There 
is  a  definite  ulceration  of  the  mucosa.  The  tumor  involve- 
ment approaches  the  line  of  incision  within  3  mm.  There 
are   several   glands   which   seem   to  contain  tumor  tissue. 

On  microscopic  examination,  sections  taken  through  the 
tumor  and  adjacent  wall  reveal  very  diffuse,  invasive,  malig- 
nant, neoplastic  growth,  the  cells  of  which  are  of  the  small  and 
round  cell  variety.  The  nuclei  are  vesiculated  and  contain 
many  mitotic  figures.  There  is  a  diffuse  invasion  of  the 
underlying  structures  separating  the  gastric  muscularis  into 
distant  layers.  The  growth  also  infiltrates  the  serosa  and 
many  of  the  lymphatics  and  some  of  the  blood  vessels  contain 
tumor  cells.  The  muscularis  along  the  line  of  incision  is 
infiltrated  practically  up  to  the  distal  extremities.  Sections 
taken  through  the  lymph  glands  reveal  a  partial  replace- 
ment of  the  lymphoid  structures  with  malignant  cells  which 
resemble  the  primary  growth  in  the  stomach  in  all  respects. 
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In  a  recent  article  Sterling  Riiffin  ^  reviews  the 
literature  and  mentions  some  of  the  cases  he  collected 
in  the  literature.  The  total  number  in  the  literature  is 
not  known,  but  from  the  in  frequency  of  reports  cannot 
be  big.  Twelve  are  from  the  Mayo  Clinic.  These 
have  been  reported  in  the  Journal  of  Laboratory  and 
Clinical  Medicine  of  February,  1921.  These  cases  were 
diagnosed  lymphosarcoma.  The  only  difference  between 
lymphosarcoma  and  lymjihoblastoma  rests  in  the  pres- 
ence of  small  round  cells  (lymphocytes)  in  the  former, 
and  the  larger,  more  rich  in  cyto]>lasm  cell,  the  lympho- 
blast  in  the  latter. 

The  tumor  is  very  malignant,  and  is  associated  with 
glandular  metastasis.  Characteristic  of  the  tumor  is 
its  tendency  to  extend  by  infiltration  into  the  surround- 
ing tissues,  and  regional  lym])hatics.  All  the  layers  of 
the  stomach  are  indiscriminately  invaded.  The  mus- 
cles fibers  are  invaded  or  i)ushed  aside.  There  is  a 
very  little  supportive  tissue.  The  mass  of  the  tumor 
consists  of  proliferating  lymphoblastic  tissue  closely 
packed,  showing  numerous  mitosis.  The  omentum, 
mesentery,  intestine  and  other  viscera  can  be  invaded. 

March   10,  1924. 


A  PRIMARY  HYPERNEPHROMA  OF 
THE  LIVER 

J.    LISLE    WILLIAMS 

From  the  Pathological  Laboratory  of  the  Evanston  Hospital, 
E'c'anstan,  III. 

The  patient,  a  woman,  aged  68,  entered  the  Evanston  Hos- 
pital March  23,  1923,  on  the  service  of  Dr.  John  McClellan, 
with  symptoms  of  neuritis  in  the  right  shoulder  and  right 
side  of  the  chest,  a  feeling  of  fulness  and  pressure  in  the 
epigastrium  and  about  the  heart,  and  difficulty  in  breathing. 
Two  years  previous  to  entrance  she  had  an  attack  of  abdomi- 
nal pain  and  indigestion  resulting  from  indiscretion  in  diet. 
At  that  time  a  mass  was  discovered  in  the  right  side  of  the 

3.  Ruffin,  Sterling:  Am.  J.  M.  Sc.  165:1  (July)  1923.  The  most 
detailed  report  in  the  literature  on  Hemangioma  is  by  Rodelius,  E. : 
Virchows  Arch.  f.  path.  Anat.  246:426. 
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abdomen,  apparently  in  the  region  of  the  kidney.  This  was 
not   tender   and   caused  no   distress. 

Physical  examination  on  admission  demonstrated  general- 
ized emaciation,  rigidity  of  the  right  rectus  muscle,  an 
enlarged  palpable  liver,  and  a  firm  nodular  mass  below  and 
behind  the  liver.  This  appeared  to  be  about  the  same  size 
as  on  a  previous  examination  two  years  before. 

An  exploratory  operation  was  performed  by  Dr.  Carl  B. 
Davis,  and  the  liver  was  found  to  be  studded  with  numerous 
tumor  nodules,  one  of  which  was  removed.  Microscopic 
examination  disclosed  a  hypernephroma.  The  patient  recovered 
quickly  from  the  operation,  lived  for  seven  months  and  died 
only   after  marked  cachexia   and   weakness   had  developed. 
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Cross-section  of  the  liver  containing  many  nodules  of  hypernephroma 
tissue. 

The  necropsy  performed  one  hour  and  a  half  after  death 
revealed  the  following: 

A  primary  hypernephroma  of  the  liver  with  extension  and 
metastases  in  the  remainder  of  the  organ;  marked  generalized 
emaciation  and  anemia;  huge  right  hydrothorax;  compression- 
atelectasis  of  the  right  lung;  brown  atrophy  of  the  myo- 
cardium; chronic  fibrous  myocarditis,  and  hypostatic  hyper- 
emia and  edema  of  the  right  lung. 

The  tumor  tissue  was  found  limited  entirely  to  the  liver 
and  there  were  no  metastases  seen  outside  this  organ.  The 
liver  together  with  the  various  tumor  masses  weighs  2,782 
gm.     The  back   surface  of  the  tumor  nodules   is    fairly  well 
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encapsulated,  their  capsules  apparently  continuous  with  that 
of  the  liver.  The  tumor  mass  itself  appears  to  have  originated 
in  the  lower  surface  of  the  right  iohc  or  within  the  substance 
of  the  same  lobe  and  adjacent  to  the  capsule.  There  are 
small  masses  of  yellow  fatty  tissue  like  adrenal  cortex 
adherent  to  the  capsule.  The  largest  nodule  in  this  region 
is  about  4  cm.  in  diameter,  and  near  it,  and  almost  continu- 
ous with  this  larger  mass,  are  multiple  smaller  nodules  0.2 
to  2.5  cm.  in  diameter.  The  substance  of  these  masses  is 
yellow,  but  some  are  necrotic  and  pale,  whereas  others  are 
dark  red  from  hemorrhage.  Almost  all  the  smaller  nodules 
are  separated  from  one  a<iother  by  small  streaks  and  strands 
of  liver  tissue.  Everywhere  throughout  the  substance  of  the 
liver  these  same  yellow  nodules  are  present,  the  largest 
apparently  about  the  middle  of  the  upper  half  of  the  right 
lobe  of  the  liver,  7  cm.  in  diameter;  its  upper  pole  is  about 
2  cm.  from  the  diaphragmatic  surface  of  the  liver.  The  tumor 
tissue  is  densest  near  the  lower  border  of  the  right  lobe, 
which  is  apparently  the  site  of  the  original  tumor.  It  is 
estimated  that  at  least  four-fifths  of  the  volume  of  the  liver 
consists  of  tumor  substance. 

Both  kidneys  and  adrenal  glands  are  entirely  separate  from 
the  liver  although  the  right  adrenal  gland  is  greatly  flattened 
and  compressed  from  pressure  by  the  liver. 

Sections  of  the  tumor  tissue  examined  microscopically  dis- 
close the  following : 

The  tumor  nodules  of  the  liver  contain  large  cells  with 
a  clear  vacuolated  cytoplasm,  arranged  in  solid  masses  and 
strands,  extending  out  from  a  connective  tissue  stroma,  and 
having  the  histological  structure  of  a  hypernephroma.  There 
are  numerous  necrotic  areas  in  these  tumor  nodules  and  many 
areas  of  hemorrhage.  The  substance  of  the  liver  is  atrophic 
or  necrotic;  it  contains  areas  of  hemorrhage  adjacent  to  the 
tumor  masses  and  there  is  fibrous  tissue  in  places,  at  the 
border  of  the  tumor  nodules.  Some  of  the  nodules  in  the 
liver    are    entirely    necrotic. 

It  is  quite  probable  that  this  tumor  arose  from  aberrant 
adrenal  cortex  located  within  the  capsule  of  the  lower  surface 
of  the  liver.  The  presence  of  adrenal  tissue  in  the  tissues 
adherent  to  the  capsule  of  the  liver  makes  this  probability 
more  likely.  This  location  is  one  of  the  sites  where  adrenal 
rests  are  likely  to  occur. 

March  10,   1924. 
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A     DISSECTING    ANEURYSM     OF    THE 

ARCH    OF    THE    AORTA    INNOMINATE 

AND     COMMON     CAROTID     ARTERIES 

WITH     RUPTURE     INTO     THE 

PERICARDIAL     SAC 

J.    LISLE    WILLIAMS 

From  the  Pathological  Laboratory  of  the  Eianston   Hospital, 
E'-anston,   III. 

M.  G.,  a  man,  aged  37,  and  a  patient  of  Dr.  George  Dick, 
was-  admitted  to  the  Evanston  Hospital,  March  16,  1923, 
in  a  peculiar  semicomatose  state  with  a  history  of  an  attack 
of  agonizing  pain  in  the  precordium  which  followed  the 
lifting  of  a  small  can  of  gasoline.  The  respirations  were 
shallow  and  rapid,  the  pupils  widely  dilated  and  there  was 
no  radial  pulse.  The  light  reflex  was  present  in  the  pupils. 
The  deep  reflexes  were  also  present  but  sluggish.  There 
was  marked  cyanosis  of  the  face,  ears  and  extremities.  The 
heart  tones  were  faint,  the  rhythm  was  regular,  the  rate 
120.  The  outline  of  the  cardiac  dulness  was  normal.  The 
patient's  mental  condition  was  very  unusual  for  a  coma  in 
that  he  resisted  any  manipulations,  such  as  attempts  to  open 
his  eyelids  or  mouth,  both  of  which  were  held  tightly  closed. 
At  times  he  apparently  understood  what  was  said  to  him 
but  did  not  respond.  The  systolic  blood  pressure  was  60 
mm.  of  mercury,  the  diastolic  0.  Cardiac  stimulants  and 
hypodermoclysis  improved  the  quality  of  the  pulse  and  revived 
the  patient  slightly.  While  receiving  his  morning  bath,  the 
patient  became  angry  with  the  nurse,  attempted  to  rise  and 
collapsed.  He  died  within  a  few  minutes,  after  having  been 
in  the  hospital  forty-five  hours. 

The  postmortem  examination  made  two  hours  after  death 
demonstrated  a  fresh  dissecting  aneurysm  of  the  arch  of  the 
aorta  with  extension  into  the  innominate,  the  common  carotid 
arteries  and  with  spontaneous  rupture  into  the  pericardial  sac 
and  into  the  lumen  of  the  left  common  carotid  artery;  huge 
hemopericardium  ;  slight  sclerosis  of  the  lining  of  the  aorta; 
necrosis  of  the  occipital  and  posterior  portion  of  the  parietal 
lobes  of  the  cerebrum  and  of  the  posterior  portion  of  the  left 
cerebellar  hemisphere;  recent  infarcts  of  the  left  kidney; 
chronic  fibrous  myocarditis;  anemia  and  cloudy  swelling  of  the 
kidneys  and  myocardium;  and  passive  hyperemia  of  the  liver 
and  spleen. 


94 


A  more  detailed  account  follows: 

The  pericardial  sac  is  greatly  distended  and  contains  860 
gm.  of  dark  red  recently  clotted  and  fluid  hlood.  The  heart 
is  contracted,  its  chambers  compressed.  The  pericardial  sac 
extends  far  up  about  the  great  vessels  at  the  base  of  the  haert. 
In  the  back  part  of  the  wall  of  the  aortic  arch  beginning  about 
2  cm.  above  the  aortic  ring  there  is  a  narow  clean-cut  slit 
in  the  outer  layers,  2  cm.  long,  which  communicates  with 
the  sac  of  the  dissecting  aneurysm  and  with  that  of  the  peri- 
cardium. The  lining  of  the  aorta  is  smooth,  the  wall  thin, 
and  there  is  very  little  subintimal   fatty  change. 

There  is  slight  ane':rysmal  dilatation  of  the  ascending 
arch  of  the  aorta.  A  fresh  transverse  slit  8  cm.  long  extends 
around  the  circumference  of  the  aorta  3  cm.  above  the  aorta 
ring.  This  rent  extends  through  the  intima  and  media,  thus 
leaving  the  adventitia  as  the  outer  wall,  the  intima  and  media 
as  the  inner  wall  of  the  dissecting  aneurysm.  Only  1.5  cm. 
of  the  circumference  of  the  intima  remains  unbroken.  The 
dissection  has  spread  toward  the  heart  as  far  as  the  aortic 
ring  and  to  a  lesser  degree  within  the  loose  tissue  about 
the  coronary  sinus  and  in  the  fat  along  the  course  of  the 
right  coronary  artery  for  2  cm.  From  the  heart  the  aneurysm 
extends  upward  around  the  arch  to  the  innominate,  left  com- 
mon carotid  and  left  subclavian  artery;  thence  upward  on 
the  right  in  front  of  the  innominate  and  right  common  carotid 
artery  to  a  point  about  2  cm.  below  the  bifurcation;  on  the 
left  to  a  level  9  cm.  below  the  bifurcation  where  the  sac  has 
ruptured  back  into  the  lumen  of  the  common  carotid  artery 
with  a  slit  0.8  cm.  long.  As  the  dissection  proceeds  upward 
from  the  aorta,  the  outer  wall  gets  thicker,  the  inner  wall 
thinner  so  that  in  the  left  common  carotid  artery  only  the 
intima  remains  as  the  inner  wall  of  the  sac.  Along  the 
course  of  the  posterior  half  of  the  left  subclavian  artery 
the  aneurysm  extends  only  1  cm.  The  right  subclavian 
artery  however  is  not  involved  in  the  sac. 

Sections  of  the  aorta  stained  for  spirochaetes  by  Levaditi's 
method  disclosed  no  such  organisms.  Sections  of  the  aortic 
wall  stained  with  hemotoxylin  and  eosin  reveal  separation 
of  some  portions  by  clotted  blood  with  small  areas  of 
lymphocytic  and  leucocytic  invasion  of  the  muscle  layers 
of  the  media.  In  some  portions  the  muscle  fibers  are  necrotic. 
This  sclerosis  does  not  resemble  that  produced  by  syphilis. 

The  Wassermann  reaction  on  the  heart's  blood  was  clearly 
negative. 

It  would  appear  that  from  the  clinical  course  of  events, 
that  when  the  patient  lifted  a  small  can  of  gasoline  his  aorta 
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ruptured  with  the  formation  of  a  dissecting  aneurysm.  As  this 
progresed  up  the  carotid  arteries  it  caused  a  cerebral  anemia 
with  the  resulting  mental  symptoms.  Then  as  he  attempted 
to  rise  after  becoming  angry  with  the  nurse  the  aneurysm 
broke  into  the  pericardial  sac  producing  a  so-called  heart 
"tamponade"  and  death. 
March   10,   1924. 


AX     ENDOTHELIOMA     OF     THE     POSTE- 
RIOR    LOBE     OF     THE     HYPOPHYSIS 

J.    LISLE    WILLIAMS 

From  the  Pathological  Laboratory  of  the  Evanston  Hospital, 
Evanston,   III. 

M.  E.,  a  woman,  ag,ed  59,  and  a  patient  of  Dr.  George 
Dick,  entered  the  Evanston  Hospital  Feb.  23,  1923,  in  coma 
with  a  history  of  having  had  a  paralytic  stroke  a  few  hours 
before    admission. 

Physical  examination  revealed  edema  of  the  face,  back 
of  the  trunk  and  lower  extremities.  Cheyne  Stokes'  breath- 
ing was  marked,  the  pulse  rapid,  the  heart  greatly  enlarged 
to  the  left.  There  was  a  urinous  odor  of  the  breath.  The 
systolic  blood  pressure  was  225  mm.  of  mercury,  the  diastolic 
100  mm.  The  pupils  did  not  react  to  light  and  inquiries 
made  of  the  patient's  relatives  disclosed  no  previous  history 
of  visual  disturbance.  Venesection  lowered  the  blood  pressure, 
but  failed  to  restore  consciousness,  and  after  twenty-six 
hours   in   the   hospital   the   patient   died. 

Chemical  examination  of  the  blood  two  hours  after  entrance 
disclosed  a  blood  urea  nitrogen  of  54  mg.,  a  total  nonprotein 
nitrogen  of  88.2  mg.,  a  uric  acid  of  8.7  mg.,  a  crcatinin  of 
3.4  mg.  per  100  c.c,  and  an  amino  acid  nitrogen  of  12.3  mg. 
per   100  c.c. 

Among  the  chief  anatomical  changes  noted  at  the  post- 
mortem examination  were  spontaneous  intracerebellar  hem- 
orrhage; chronic  diffuse  nephritis,  secondary  contracted 
kidneys ;  and  edema  of  the  brain  and  leptomeninges  ;  marked 
hypertrophy  and  dilatation  of  the  heart;  marked  senile 
sclerosis  of  the  large  arteries  at  the  base  of  the  brain  and 
of  the  vertebral  and  common  carotid  arteries ;  huge  sub- 
cutaneous lipoma  of  the  left  shoulder ;  multiple  pigmented 
nevi  of  the  skin  of  the  trunk,  face  and  extremities ;  subcu- 
taneous fibroma  of  the  left  leg;  cystadenoma  of  the  thyroid 
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gland;  iiuiltiplo  iiitranuiral  fil)rom30iTias  of  the  uterus,  and 
an  endothelioma  of  the  posterior   lobe  of  the  hypophysis. 

This  tumor  lies  above  the  hypophysis  and  the  sella  turcica 
and  between  the  olfactory  lobes  of  the  brain.  The  surface 
is  smooth,  nodular  and  gray-pink.  The  tumor  is  al)out  the 
size  of  a  hulled  walnut  and  fits  into  a  depression  on  the 
under  surface  of  the  frontal  lobes  3.5x2.5x2  cm.,  which 
is  lined  with  unbroken  leptomeningcs.  On  the  upper  surface 
of  this  tumor  there  is  a  small  amount  of  yellow  lipoid-like 
material,  some  of  which  extends  into  the  deeper  portions. 
On  the  left  side  there  is  a  small  hornlike  projection  2  cm. 
long.  At  no  place  has  the  tumor  mass  grown  into  the  brain 
substance.  The  infunaibulum  extends  over  the  lower  and 
posterior  surface  of  the  tumor,  which  is  firmly  attached  to 
the  hypophysis  and  fills  the  upper  part  of  the  hypophyseal 
fossa.    The  substance  of  this  tumor  is  soft  and  gray-pink. 

Sections  of  this  tumor  (as  shown  under  the  microscope) 
reveal  groups  and  masses  of  large  slightly  flattened  deeply 
staining  cells,  irregularly  arranged  in  interlacing  lobules 
and  masses.  The  stroma  contains  numerous  engorged  blood 
vessels.  Sections  through  the  posterior  lobe  demonstrate 
that  the  tumor  is  attached  to  this  structure  and  apparently 
arises  from  it.  The  posterior  lobe  is  partially  destroyed. 
The  anterior  lobe  is  present  and  is  unchanged. 

Other  sections  stained  for  neuroglia  fibers  by  phospho- 
tungstic  acid  hemotoxylin  disclose  no  such  structures. 

The  patient's  clinical  history  was  that  of  achronic  inter- 
stitial nephritis,  and  so  far  as  could  be  learned  there  were 
no  symptoms  attributable  to  the  tumor. 

March   10,   1924. 


PUTRID     BRONCHIECTASIS 
I.    PILOT 

From  the  Def^artment  of  Pathology  and  Bacteriology  of  the  University  of 
Illinois  College  of  Medicine,   Chicago 

In  a  study  of  putrid  infections  of  the  lungs  a  consi- 
derable number  was  found  in  patients  with  bronchi- 
ectasis. The  results  of  the  study  of  these  patients  can 
be  summarized  as  follows : 

1.  Bronchiectasis  is  frequently  complicated  by  putrid 
bronchitis,  abscess  and  gangrene. 

2.  Clinically  the  complications  are  characterized  by 
profuse  expectoration  of  foul  sputum,  rise  in  tempera- 
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ture,  leukocytosis  and  physical  signs  of  pulmonary 
involvement.'  Metastatic  putrid  brain  abscess  may 
occur. 

3.  Bacteriological  examinations  of  the  sputum  and 
of  the  lungs  at  necropsy  reveal  a  fairly  constant  flora 
in  which  the  fusiform  bacillus,  spirochetes  and  strepto- 
cocci are  usually  found  in  symbiosis.  In  their 
morphological  and  cultural  characteristics  these  organ- 
isms reveal  those  found  about  normal  and  diseased 
teeth  and  tonsils.  In  the  metastatic  cerebral  abscesses 
the  fusiform  bacilli  and  cocci  but  no  spirochetes  were 
demonstrated. 

4.  The  bacteriological  findings  suggested  the  use  of 
neosalvarsan  in  patients  with  bronchiectasis  with  putrid 
infection.  The  response  to  therapy  often  was  prompt 
with  diminution  of  the  expectoration  and  disappearance 
of  the  foul  odor.  The  results,  however,  were  not 
always  permanent,  for  the  bronchiectatic  cavities 
remained  and  recurrence  of  symptoms  occurred  in  some 
patients. 

April   14,  1924. 


THE     DETERMINATION     OF     BRONCHO- 
SPASM     IN     THE     GUINEA-PIG     AND 
ON    CERTAIN    RESULTS    OBTAINED 
WITH     THE     METHOD 

K.ARL    K.    KOESSLER 

AND 

JULIAN     H.    LEWIS 

ABSTRACT 

The  method   makes  use  of  a  device  of   Dennis  E. 

Jackson   employed   by   him   in  the   dog   for  recording 

changes  in  intrathoracic  pressure. 

The  procedure  is  briefly  the  following: 

Into  the   wall   of  a  stout  hollow  needle  about  3Vo 

inches  long  and  one-sixteenth  of  an  inch  in  diameter 

(Gauge  13),  several  small  openings  are  made  laterally; 

these  holes  cover  a  space  about  five-eighths  of  1  inch 
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long.  The  pointed  end  is  then  closed  air  tight  by  solder- 
ing without  changing  the  shajie  of  this  sharp  end. 

A  guinea-pig  not  less  than  300  gm.  and  preferably 
about  500  gm.  in  weight  is  tied  back  downward  to  a 
board,  and  under  slight  ether  anesthesia  the  needle  is 
passed  directly  through  the  chest  walls  just  above  the 
diaphragm  at  the  time  when  the  lungs  are  deflated. 

A  small  tip  of  the  skin  picked  up  with  a  forceps  is 
first  removed  with  scissors  and  the  needle  is  pushed  at 
about  the  level  of  the  fifth  or  sixth  intercostal  space 
through  the  muscular  wall  and  parietal  pleura  of  one 
side.  Feeling  one's  way  carefully  with  the  point  of  the 
trocar,  the  lungs,  liver,  diaphragm  and  heart  are  care- 
fully avoided  and  the  needle  point  is  thrust  through  the 
pleura  and  muscular  wall  of  the  other  side;  the  skin 
bulging  over  it  is  best  cut  with  a  pair  of  scissors.  The 
open  end  of  the  needle  during  this  procedure  is  attached 
to  a  soft  rubber  tubing  of  small  caliber  which  now  is 
connected  with  a  Marey  tambour  to  see  by  the  move- 
ment of  the  lever  if  the  needle  is  corretly  placed  in  the 
thoracic  cavity.  The  pleural  space,  needle  lumen, 
rubber  tubing  and  tambour  form  a  closed  system,  and 
any  increase  or  decrease  in  pressure  in  the  first  produced 
by  changes  in  lung  volume  and  intrathoracic  pressure  is 
promptly  transmitted  to  the  sensitive  diaphragm  of  the 
tambour  and  the  UTiting  levers. 

The  construction  of  the  latter  was  an  important  item 
in  working  with  as  small  an  animal  as  the  guinea-pig ;  to 
enable  us  to  make  the  changes  in  intrapleural  pressure 
as  distinctive  as  possible  we  aimed  to  obtain  a  tracing 
with  excursions  of  about  2  or  3  inches  in  amplitude. 
This  was  accomplished  by  using  a  double-jointed  lever 
which  transmits  the  relatively  small  excursions  of  the 
diaphragm  of  the  tambour  with  considerable  magnifica- 
tion to  the  drum.  Inspiration  is  thus  indicated  by  the 
downward  stroke  of  the  writing  point  of  the  lever, 
expiration  by  its  upward  movement.  To  be  able  to 
ascribe  the  pressure  changes  in  the  intrathoracic  space 
to  changes  in  lung  volume  as  caused  by  contraction  of 
the  bronchioles,  it  is  necessary  to  remove  active  respira- 
tion by  cutting  olT  all  connections  of  the  respiratory 
centers  with  the  periphery  through  pithing  of  the  ani- 
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rtial.  Under  deep  ether  anesthesia  a  small  meaian 
incision  of  the  skin  over  the  occiput  exposes  the  skull  and 
by  means  of  a  stiff  brass  wire  passed  through  an  opening 
made  with  a  sharply  pointed  probe  the  brain  and  the 
spinal  cord  are  destroyed  thoroughly.  Instantly, 
when  this  has  been  done  a  tracheal  cannula  is  tied  into 
the  larynx  and  passive  artificial  respiration  with  positive 
pressure  is  instituted  at  once.  For  this  purpose  com- 
pressed air  from  a  tank  is  sent  intermittently  by  means 
of  an  interrupting  valve,  regulated  by  a  small  motor 
(one-tenth  horsepower)  into  the  tracheal  cannula.  To 
regulate  the  amount  and  pressure  of  air  admitted  to  the 
lungs,  a  side  tube  is  attached  to  the  half-inch  metal  pipe 
which  carries  the  air  from  the  tank  to  the  tracheal 
cannula.  This  side  tubing  is  of  the  same  caliber,  one- 
half  inch,  and  by  means  of  a  piece  of  rubber  tubing  and 
a  second  clamp  excessive  pressure  and  quantities  of  air 
are  avoided  and  an  optimum  volume  of  air  producing 
the  desired  size  of  the  excursions  of  the  lever  is 
rhythmically  introduced  into  the  lungs.  The  rate  of 
inflations  should  best  be  about  twenty  per  minute.  Jtist 
above  the  tracheal  cannula  a  — !  tubing  of  glass  of  about 
4  mm.  inside  diameter  is  inserted  to  permit  facile  egress 
of  the  air  from  the  lungs  during  passive  expiration. 

If  the  pithing  has  been  done  correctly  and  artificial 
respiration  has  been  instituted  promptly,  the  heart 
action  continues  unimpaired  and  may  remain  so  for 
hours. 

The  external  jugular  vein  is  then  exj)osed  and  a  small 
glass  cannula  is  tied  into  it.  The  glass  cannula  has  been 
previously  coimected  by  means  of  a  soft  rubber  tubing 
to  a  glass  burette  and  the  burette,  tubing  and  cannula 
are  filled  with  physiological  salt  solution.  The  solutions 
to  be  tested  for  their  bronchospastic  action  are  injected 
by  means  of  a  syringe  and  a  fine  needle  into  the  lumen 
of  the  rubber  tubing,  and  thus  reach  the  right  heart  and 
pulmonary  circulation  directly. 

The  ajjplication  of  the  method  (a)  to  the  study  of  the 
pharmacodynamic  action  of  bacterial  poisons,  and  (b) 
to  the  analysis  of  experimental  anaphylaxis,  is  discussed. 
Its  routine  use  in  all  studies  on  anaphylaxis  in  the 
guinea-pig  is  advocated. 
April  14,  1924. 
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PSEUDOLEUKEMIA     GASTRO- 
TXTF.STINALIS 

ALFRED    D.    BIGGS* 

AND 

ARTHUR    R.     ELLIOTT 

From   the  Pathological  Laboratory   of   St.   Luke's  Hospital,   Chicago 

Cohnheim.  in  1865,  described  as  pseudoleukemia 
tissue  chancres  like  those  occurring  with  leukemia  but 
without  the  usual  increase  in  the  numl)er  of  leukocytes 
of  the  blood.  Since  the  original  description  there  have 
been  recorded  as  pseudoleukemia  a  number  of  diseases, 
such  as  Hodgkin's  disease,  lymphosarcoma.  Von 
Jaksch's  disease,  multiple  myeloma,  Gaucher's  disease, 
Banti's  disease  and  even  the  lymph  gland  hyperplasia  of 
tuberculosis  and  syphilis.  vSternberg,  in  1912,  reviewed 
the  literature  and  emphasized  the  distintive  features  of 
pseudoleukemia  and  the  diseases  with  which  it  has  been 
confused.  He  regards  pseudoleukemia  as  a  distinct  and 
definite  disease  as  originally  described  by  Cohnheim. 

A  review  of  the  literature  by  Wells  and  Maver  in 
1904  summarizes  237  reports  of  true  pseudoleukemia. 
In  seven  of  these  the  changes  were  confined  largely  to 
the  gastro-intestinal  tract  and  consisted  of  a  hyper- 
plasia of  the  lymphoid  tissue.  They  reported  another 
and  suggested  the  term  pseudoleukemia  gastro-intesti- 
nalis  for  this  small  but  distinct  group.  Reviews  of  the 
literature  by  Symmers  in  1909  and  1918  mention  four 
additional  reports.  These  do  not  include  a  report  by 
Warfield  and  Kristjanson  made  in  1916  in  which  a 
postmorten  examination  is  recorded  with  tissue  changes 
like  those  described  by  Wells  and  Maver,  alterations 
that  the  authors  prefer  to  designate  as  abdominal 
Hodgkin's.  There  seems  to  be  no  report  of  the  disease 
since  1918.  If  Warfield  and  Kristjanson's  report  be 
included  with  those  already  mentioned  and  the  one  to 
be  mentioned  here,  there  are  on  record  now  fourteen 
reports  of  gastro-intestinal  pseudoleukemia. 

*  The  John  Jay  Borland  Fellow  in  Medicine,   1923-1924. 
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The  first  record  of  this  disease  seems  to  be  that  by 
Briquet  in  1838  almost  thirty  years  before  Cohnheim 
made  his  description.  Briquet  described  it  as  a  very 
remarkable  disorder  of  the  stomach,  large  and  small 
bowel,  in  which  the  mucosa  is  thrown  into  folds  like 
cerebral  con\olutions  by  an  overgrowth  of  the  lymph 
follicles.  He  emphasized  the  essential  characteristic, 
namely,  that  the  tissues  other  than  the  mucous  mem- 
brane are  not  affected. 

Some  hyperplasia  of  the  spleen  or  lymph  gland 
enlargement  usually  accompanies  the  disease.  In  the 
fourteen  reports  of  gastro-intestinal  pseudoleukemia, 
splenic  enlargement  is  mentioned  with  ten,  and  enlarge- 
ment of  the  abdominal  lymph  glands  with  twelve. 

Generally,  pseudoleukemia  is  described  as  a  simple 
hyperplasia  of  the  lymphoid  tissue. 

The  patient,  aged  25,  an  Argentenian,  by  occupation  a 
civil  engineer,  had  two  severe  hemorrhages  of  the  stomach 
April  5  and  7,  1921,  after  which  he  came  to  St.  Luke's  Hos- 
pital in  an  ambulance  and  was  admitted  to  the  medical  "A" 
service.  He  was  exsanguinated,  pulse,  100;  temperature, 
99  F. ;  hemoglobin,  50  per  cent.  There  was  moderate  tender- 
ness of  the  epigastrium.  The  patient  remained  in  the  hos- 
pital for  one  month  on  a  bland  diet  and  gradually  improved. 
The   clinical   diagnosis    at   that   time   was   gastric  ulcer. 

During  the  next  eighteen  months  he  was  not  under  medical 
observation  and  had  numerous  exacerbations  and  remissions 
of  his  gastric  symptoms.  In  November,  1922,  an  exploratory 
laparotomy  was  made  in  Kansas  City,  and  the  surgeon,  believ- 
ing that  a  carcinoma  of  the  stomach  existed,  performed  a 
gastro-enterostomy.  After  a  slow  recovery  he  came  to  the 
Presbyterian  Hospital,  Chicago,  Dec.  28,  1922.  He  remained 
there  on  ulcer  treatment  for  about  four  weeks.  He  came 
to  St.  Luke's  Hospital  a  second  time,  Feb.  7,  1923.  He  then 
complained  of  loss  of  weight  and  strength,  abdominal  pain, 
vomiting  and  of  having  small  quantities  of  blood  in  the  stool 
and  vomitus.  Roentgen-ray  examination  of  the  stomach  (Dr. 
E.  L.  Jenkinson)  revealed  an  irregular  outline  of  both 
curvatures.  The  clinical  diagnosis  at  this  time  was  carcinoma 
of  the  stomach.  During  the  next  six  months  the  patient  was 
ambulatory  and  at  times  confined  to  his  bed.  The  leuko- 
cytes of  the  blood  were  between  6,000  and  8,000  at  intervals 
between  the  time  of  entrance  and  death. 
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During  the  last  two  months  of  his  life  he  rapidly  became 
emaciated  and  weak.  Ten  quarts  of  a  clear  fluid  were 
removed  from  his  abdomen  a  month  before  death  (Sept.  29, 
1923). 

The  postmortem  examination  made  by  Drs.  Edwin  F. 
Hirsch  and  Allen  C.  Nickel  demonstrated  the  following 
essential  changes  : 

About  1,500  c.c.  of  a  slightly  cloudy  fluid  is  contained  in 
the  abdominal  cavity.  The  parietal  and  visceral  peritoneum 
is  thickened  and  scarred  by  fibrous  tissue.  The  mesentery 
is  shortened  and  hard  with  white  fibrous-like  tissue  and  7 
to  10  mm.  thick.  The  great  omentum  is  matted  together 
along  the  transverse  colon  and  contains  an  abundance  of 
fibrous  tissue.  The  lower  portion  of  the  cisterna  chyli  is 
surrounded  by  a  mass  of  lymphoid  tissue  3.5  cm.  long  and 
0.8  cm.  thick,  but  its  lumen   is   not  constricted. 

The  wall  of  the  entire  stomach  is  thickened  and  rigid 
especially  that  of  the  distal  one  third.  Although  empty,  it 
resembles  a  stomach  moderately  distended  with  food,  and 
the  walls  do  not  collapse  when  it  is  opened.  The  muscle 
coats  and  the  peritoneum  are  6  to  8  mm.  thick.  The  mucosa 
is  markedly  thickened  and  thrown  into  large  irregular  ridges 
and  polypoid  masses,  the  largest  of  which  is  2x5  cm.  and 
elevated  4  cm.  The  wall  of  the  entire  small  bowel  is  thick- 
ened and  firm,  similar  to  that  of  the  stomach,  but  the  changes 
are  less  marked.  In  the  jejunum  the  changes  are  least 
marked  and  confined  largely  to  the  portion  of  the  bowel 
next  to  the  mesenteric  attachment.  Practically  the  entire 
circumference  of  the  ileum  throughout  is  involved  so  that 
its  lumen  stands  out  like  a  markedly  sclerosed  blood  vessel. 
Where  the  nodules  of  the  small  bowel  are  discrete  they 
average  2  to  4  mm.  in  diameter;  the  lymphoid  hyperplasia 
is  so  marked  that  in  most  places  it  is  impossible  to  tell 
where  one  group  of  the  agminated  follicles  ends  and  another 
begins.  The  changes  in  the  colon  are  similar  to  those  of 
the  ileum  and  are  most  marked  in  the  ascending  and  trans- 
verse portions.  There  is  nowhere  any  ulceration  of  the 
mucosa  of  the  gastro-intestinal  tract. 

The  lymph  glands  of  the  region  of  the  cardia  of  the  stomach 
are  2  cm.  long  and  firm.  Inside  they  are  gray-red.  Those 
of  both  the  lesser  curvature  and  the  greater  curvature  have 
a  consistency  of  cartilage,  are  up  to  2  cm.  long  and  inside 
are  gray.  Most  of  those  of  the  greater  curvature  are  imbedded 
in  a  mass  of  omental  and  fibrous  tissue,  5x3x2  cm.  located 
5  cm.  proximal  to  the  pylorus. 

There  is  no  enlargement  of  the  inguinal,  axillary,  cervical 
or    thoracic    lymph    glands,    except    one    subclavicular    gland 
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of  the  left  side  0.4  mm.  long.  This  gland  is  gray-pink  and 
soft.  The  spleen  is  small  and  weighs  55  gm.  The  malpighian 
corpuscles  are  indistinct.  There  are  no  nodules  in  the  liver 
or  kidneys. 

There  are  two  predominating  types  of  cells  in  the  sections 
of  these  tissues,  one  a  small  normal  appearing  lymphocyte, 
another  three  or  four  times  larger  and  resembling  closely 
a  large  lymphocyte.  These  cells  are  up  to  12  microns  in 
diameter  and  some  have  more  than  one  nucleus.  Otherwise 
there  are  no  giant  cells  and  the  tissue  changes  do  not  resemble 
Hodgkin's  disease.  All  coats  of  the  stomach  are  greatly 
thickened  by  fibrous  tissue  and  lymphoid  cells.  Many  lympho- 
cytes lie  between  the  tubules  and  at  their  base.  There  are 
places  where  the  cells  lie  between  the  muscle  fibers  and 
connective  tissue  fibers.  There  are  other  places  where  the 
muscular  and  peritoneal  coats  are  replaced  by  a  single  layer 
of  fibrous  tissue  in  which  many  lymphocytes  lie.  The  micro- 
scopic changes  of  the  intestines  resemble  those  of  the  stomach 
but  to  a  lesser  degree. 

There  is  a  marked  increase  in  the  connective  tissue  of 
the  abdominal  lymph  glands.  Their  sinuses  are  wide  and 
stand  out  distinctly  and  are  filled  with  the  larger  type  of 
lymphocytes.  The  lymph  nodes  are  composed  of  the  smaller 
more  normal  appearing  lymphocytes.  The  peritoneum  of  the 
posterior  abdominal  wall  is  greatly  thickened  and  studded 
with  masses  of  these  lymphocytes.  There  seems  to  be  an 
infiltration  of  the  walls  of  many  of  the  abdominal  blood 
vessels  by  these  cells.  They  lie  between  the  muscle  and 
connective  tissue  fibers  of  the  vessel  walls.  There  is  a 
distinct  infiltration  of  these  larger  lymphocytic  cells  along 
the  lymph  channels  of  the  lung.  This  resembles  the  Kundrat 
type  of  lymphosarcoma.  Many  of  the  lymph  channels  of 
the  lungs  are  infiltrated  similar  to  those  of  the  abdomen.  A 
few  of  these  cells  are  scattered  in  the  epicardium;  none  in 
the  myocardium. 

CONCLUSIONS 

The  tissue  changes  generally  agree  with  those 
described  in  the  other  thirteen  reports.  But  there 
seems  to  be  an  infiltration  in  the  lymphatics  of  the  lungs, 
and  in  the  walls  of  many  blood  vessels.  Otherwise  the 
tissue  changes  reported  here  are  a  hyperplasia  of  the 
lymphoid  tissue  and  are  almost  altogether  confined  to 
the  gastro-intestinal  tract. 

A  more  complete   report  with  bibliography  will  be 
published  elsewhere. 
April  14.  1924. 
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A     STUDY    OF    STREPTOCOCCI     FROM 

CHRONIC     INFECTION     OF    THE 

CERVIX     UTERI     AND    THE 

FALLOPIAN     TUBES 

C.    W.    BARRETT,    A.    F.    LASH 

AND 

I.    PILOT 

From   the  Department  of  Gynecology  and  front  the  Department  of 
Pathology    and   Bacteriology,    University    of    Illinois    Col- 
lege of  Medicine,   Chicago 

This  bacteriological  study  was  made  of  fallopian 
tubes,  grossly  inflamed,  from  100  patients,  and  of 
cervices  from  forty  of  the  same  patients.  The  media 
used  was  ascitic  broth,  ascitic  agar,  blood  agar,  and 
Endo  plates.  Streptococci  were  isolated  in  pure  culture 
and  differentiated  by  means  of  blood  agar  plates,  fer- 
mentation and  litmus  milk  reactions.  The  pathogenicity 
of  the  different  strains  was  determined  by  rabbit 
inoculations. 

The  conclusions  reached  from  the  above  study  are : 

1.  Streptococci  are  frequent  in  chronic  infections  of 
the  cervix  (40  per  cent.)  and  of  the  fallopian  tubes 
(35  per  cent.).  Streptococcus  hcmolyticus  occurred  in 
14  per  cent,  of  the  cultures  of  the  fallopian  tubes  and  5 
per  cent,  of  the  cultures  from  the  cervix,  while  Strepto- 
coccus znridans  occurred  in  21  per  cent,  of  the  cultures 
of  the  fallopian  tubes  and  27.5  per  cent,  of  the  cultures 
from  the  cervix. 

2.  There  appears  to  be  no  relation  between  the  inci- 
dence of  streptococci  in  the  cervix  and  that  in  the  fal- 
lopian tubes. 

3.  The  morphological  and  cultural  characteristics  of 
the  streptococci  isolated  from  the  diseased  cervix  and 
fallopian  tubes  resemble  those  isolated  from  abscesses, 
peritonitis,  fatal  streptococcus  infections. 

4.  The  pathogenicity  of  the  diflferent  strains  of  strep- 
tococci as  determined  by  rabbit  inoculations  is  similar 
to  the  strains  isolated  from  various  streptococcus  in  fee- 
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tions.      No    specificity    for    the    fallopian    tubes    was 
demonstrated. 
May   12,   1924. 


THE    HAZARD    OF    SURGICAL    ANES- 
THESIA   WITH     SYPHILIS     OF 
THE     BRAIN  * 

E.    R.    LeCOUNT 

AND 

H.    A.    SINGER 

From  the  Pathological  Laboratories  of  the  Cook  County  Hospital 
SUMMARY 

That  syphilis  may  affect  the  healing  of  wounds  has 
been  known  since  the  sixteenth  century.  Aside,  how- 
ever, from  its  local  influence,  syphilis  offers  to  the 
surgeon  an  entirely  different  concern  in  respect  to  its 
general  effects  upon  the  patient.  Sudden  death  in 
luetic  subjects  following  relatively  minor  surgical  proce- 
dures is  usually  explained  on  the  basis  of  an  "under- 
minded  constitution  making  the  patient  unable  to  with- 
stand the  sudden  strain  to  which  he  is  subjected."  That 
death  may  be  the  result  of  an  unsuspected  or  unrecog- 
nized syphilis  of  the  brain  is  exemplified  by  the  follow- 
ing two  reports : 

Case  1  concerns  a  colored  female,  aged  27,  who  complained 
of  leukorrhea  and  backache  and  was  found  to  have  a  retro- 
verted  uterus  for  which  a  round  ligament  shortening  was 
advised.  The  patient  suffered  also  for  several  years  from 
severe  headaches.  There  was  a  history  of  successive  mis- 
carriages. The  anesthesia  consisted  of  a  preliminary  nar- 
cotic (morphin  sulphate  gr.  %  and  atropin  sulphate  gr.  Mso) 
and  ether  inhalations  administered  for  a  period  of  fifty 
minutes.  About  three  and  one-half  hours  after  the  con- 
clusion of  the  operation,  the  patient  developed  signs  of 
respiratory  paralysis,  shortly  after  which  death  occurred.  At 
the  postmortem  examination  (E.  R.  L.)  there  was  found  fi'o 
noteworthy  change  outside  of  the  brain.  The  microscopic 
diagnosis  based  on  a  careful  study  of  the  brain  (Dr.  C.  B. 
Semerak)  reads :  "General  syphilitic  meningoencephalitis, 
peri-arteritis,  and  endarteritis;  edema  and  anemia  of  the 
lirain."     These   lantern    slides    reproduced    from   photomicro- 
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graphs  taken  from  microscopic  sections,  illustrate  the  type 
of  inflammation  present  in  all  portions  of  the  brain  examined. 
Case  2  is  that  of  a  white  male,  aged  52,  who  entered  the 
hospital  on  account  of  hemorrhoids.  In  addition  to  his  rectal 
complaints,  he  stated  he  experienced  paresthesias  involving 
various  portions  of  the  body.  The  pupils  were  found  to  be 
slightly  unequal  and  to  respond  sluggishly  to  light.  The 
blood  Wassermann  was  positive.  A  hypodermic  of  morphin 
and  atropin  was  given  prior  to  the  operation.  The  adminis- 
tration of  ether  had  been  in  progress  only  ten  minutes  (the 
operation  having  not  yet  been  started),  when  the  patient 
stopped  breathing.  In  this  body  there  was  found  (E.R.L.) 
a  disseminated  syphilitic  fibrous  leptomeningitis  which  fur- 
nished the  only  anatomical  basis  for  death.  The  other  changes 
of  note  were  a  marked  leutic  aortitis  and  stellate  scars  of 
the   liver,  presumably  syphilitic    in   origin. 

Although  an  extended  search  failed  to  lead  to  the 
discovery  of  case  reports  similar  to  the  two  related  in 
this  paper,  it  is  not  taken  to  mean  that  such  observations 
have  not  been  previously  made  or  recorded.  However, 
it  does  seem  to  justify  the  belief  that  the  knowledo^e  of 
the  possible  danger  of  anesthesia  in  cases  of  relatively 
asymptomatic  or  slightly  active  neurosyphilis  is  not 
widespread. 

CONCLUSIONS 

1.  General  anesthesia  with  syphilis  of  the  brain  may 
prove  fatal. 

2.  With  symptoms  or  signs  suggestive  of  alterations 
of  any  sort  in  the  central  nervous  system,  a  thorough 
examination  to  determine  the  presence  of  a  syphilitic 
infection  should  precede  any  elective  operation. 

May    12.    1924. 

CALCIFICATION    OF    THE    MITRAL    RING 
WITHOUT     PREVIOUS     INFECTION 

B.    M.    GASUL 

From  the  Pathological  Institute  of  Rush  Medical  College,  aided  by  a 
grant  from  the  American  Medical  Association 

I  wish  to  call  your  attention  to  a  form  of  an  endo- 
carditis which,  so  far  as  I  am  aware,  has  not  been  dis- 

*  The   complete  paper  will  be  published   in   The  Jour.   A.   M.   A. 
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cussed  in  English  medical  literature,  and  which  has 
received  but  little  consideration  in  foreign  literature, 
that  is,  calcification  of  the  mitral  ring,  not  the  leaflets 
and  apparently  without  previous  infection. 

That  such  lesions  occur  without  previous  acute  endo- 
carditis has  been  recognized.  Adami,  Osier.  Austin 
Flint  and  others  speak  of  chronic  mitral  endocarditis 
not  due  to  previous  acute  endocarditis,  and  William 
Thalhimer  ^  speaks  of  nonbacterial,  nonrheumatic, 
chronic  endocarditis  which  he  thinks  might  be  due  to 
some  general  toxic  or  some  distant  inflammatory  process 
which  leads  to  a  primary  trauma  of  the  heart  valve 
leading  to  a  chronic  inflammation.  The  important  point 
about  acute  lesions  is  that  they  occur  at  the  free  margin 
of  the  valves,  close  to  the  line  of  closure  of  the  leaflets 
and  usually  on  the  auricular  surface. 

Dr.  LeCount  has  observed  a  condition  of  calcifica- 
tion of  the  mitral  ring  with  the  lesion  at  the  base  of  the 
mitral  ring  and  on  the  ventricular  surface  where  acute 
lesions  are  not  met  with,  and  Dr.  VanDyke  studied  five 
hearts  under  Dr.  LeCount's  direction.  Later  I  studied 
five  additional  hearts  and  reviewed  the  literature  on 
this  subject. 

All  our  hearts  possess  an  annulus  fibrosis  (normally 
a  soft,  fine  ring,  somewhat  thicker  in  the  region  of  the 
trigonum  fibrosum)  which  is  everywhere  aff"ected.  It  is 
hard,  in  some  hearts,  bony-like  in  consistency ;  in  others 
involving  only  the  ring,  and  in  others  lime  deposits 
extend  into  the  valves  and  deep  in  the  adjacent  muscu- 
lature of  the  heart. 

Microscopically,  various  changes  are  seen.  In  some 
only  slight  retrogressive  changes  are  present,  the  nuclei 
partially  disintegrated  and  the  muscle  fibers  staining 
pink.  In  others,  an  obliterating  endarteritis  of  the  arte- 
rioles supplying  the  heart  muscle  adjacent  to  the  mitral 
ring  is  present  with  complete  necrosis  of  the  fibers  and 
variously  sized  circumscribed  patches  of  calcification 
more  or  less  blue  with  hematoxylin.  I  found  no  evi- 
dence of  inflammation  of  the  leaflets  and  an  inflam- 
matory cellular  exudate  is  either  slight  or  absent. 

1.  Thalhimer,    William:    Arch.    Int.    Med.    30:321,    1922. 
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Mention  is  made  in  the  literature  that  the  fibrous 
ring  surrounding  the  mitral  orifice  may  become  firmer 
than  normal  and  infiltrated  with  lime  and  the  author, 
Sanson!  -  dismisses  the  explanation  of  this  by  merely 
saying  that  these  changes  may  be  associated  with  othero- 
matous  degenerations  or  may  represent  syphilitic  gum- 
mas which  have  become  calcified,  and  Flint  ^  speaks  of 
"mitral  lesions  consisting  of  thickening  and  contraction 
of  the  valvular  curtains — and  accumulation  of  masses 
of  calcareous  matter  at  the  base  of  the  curtains,  dimin- 
ishing the  size  of  the  auriculoventricular  orifice  and 
presenting  an  irregular  surface  to  the  current  of  blood"  ; 
but  the  author  explains  these  conditions  as  results  of 
inflammation. 

Mention  of  this  calcification  is  made  more  extensively 
in  the  German  literature,  and  Koninger  *  speaks  of  cases 
of  calcification  of  the  mitral  ring  which  are  usually 
attributed  to  either  chronic  endocarditis  or  to  arte- 
riosclerosis, and  saying  that  we  do  not  know  the  cause 
of  this  transformation,  but  they  are  different  from  the 
changes  observed  in  arteriosclerosis  or  following  acute 
endocarditis. 

Dr.  W.  E.  Dewitzky  ^  discusses  these  changes  more 
fully  and  he  believes  that  sclerosis  of  the  fibrous  rings 
is  a  rather  common  occurrence,  and  that  there  is  hardly 
a  heart  which  after  the  age  of  25  does  not  show  some 
change  in  the  annulus  fibrosus.  According  to  this 
author,  the  sclerosis  is  a  gradual  physiological  change, 
the  fibers  of  the  connective  tissue  gradually  lose  their 
slenderness,  become  denser  and  poorer  in  nuclei,  leading 
finally  to  the  formation  of  a  distinct  necrosis  of  the 
fibrous  tissue  and  calcification. 

August  Steven  ^  discusses  the  clinical  and  pathological 
changes  in  eighteen  hearts  which  showed  no  calcification 
of  the  mitral  ring,  and  concludes  that  these  changes  are 

2.  Sansom,  A.  E.:  Allbutt's  System  of  Medicine  6:  341,  1909,  London, 
Macmillan    &   Co. 

3.  Flint,  Austin:  Practical  Treatise  on  Diagnosis,  Pathology  and 
Treatment  of  Diseases  of  the  Heart,  Philadelphia,   1859. 

4.  Koninger:  Histologische  Untersuchungen  uber  Endokarditis,  Leip- 
zig, 1923,  p.  312. 

5.  Dewitzky,  \V.  E.:  Virchows  Arch.  f.  path.  Anat.  und  Physiol, 
und.    f.    Klin.    Med.    199:    1910,    Berlin. 

6.  Steven,  August:  Inaugural  Dissertation,  aus  Wune  in  Westfalen, 
1918. 
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due  to  a  wearing  down  process  in  the  annulus  hbrosus 
due  to  the  constant  strain  that  this  ring  is  subjected  to 
during  life. 

There  has  been  observed  by  many  workers  '  that  in 
cases  of  narrowing  or  stenosis  of  the  isthmus  of  the 
aorta  with  the  resulting  high  blood  pressure  proximal 
to  the  occlusion,  the  aortic  leaflets  quite  commonly  are 
altered  with  changes  which  have  been  generally  called 
"chronic  endocarditis."  Dr.  LeCount  sees  an  analogy 
between  the  calcification  of  the  mitral  ring  and  the 
changes  that  may  occur  at  the  attached  margins  of 
the  aortic  leaflets  in  coarctation  of  the  aorta.  Just  as 
the  aortic  leaflets  may  tear  due  to  the  resulting  high 
blood  pressure  proximal  to  the  occlusion,  so  may  the 
mitral  leaflets  with  a  high  blood  pressure  in  the  left 
ventricle  which  drives  the  mitral  leaflets  in  the  direction 
of  the  left  auricle,  tear  at  the  attached  margins  on  the 
ventricular  side.  This  tearing,  of  course,  results  in 
hemorrhage,  clot  formation,  interference  with  the  blood 
supply  and  the  degenerative  changes  mentioned  above, 
and  as  in  other  dead  tissue  lime  salts  are  subsequently 
deposited. 

It  seems  to  me  that  a  combination  of  Dr.  Dewitzky's 
and  Dr.  LeCount's  explanation  explains  this  calcifica- 
tion. There  is  no  doubt  that  the  mitral  ring  which  is 
made  up  of  connective  tissue  has  not  the  contractile 
powers  that  the  rest  of  the  heart  muscle  has.  This  ring 
is  constantly  subjected  to  wear  and  tear  and  given  a 
high  blood  pressvire  in  the  left  ventricle,  it  may  well 
tear  at  the  attached  margins  and,  of  course,  on  the  ven- 
tricular side.  The  blood  pressure  in  the  left  ventricle 
does  not  have  to  be  permanently  high,  and  any  sudden 
increase  in  the  pressure,  as  following  some  unusual 
exertion,  running  after  a  street  car,  a  fight,  or  the  per- 
formance of  some  athletic  test,  may  be  sufficient  to 
produce  minute  tears  and  the  subsequent  changes 
described. 

May  12,  1924. 

7.  LeCount,  E.  R.:  Occlusion  of  the  Aortic  Arch  at  the  Isthmus,  in 
Trans.  Chicago  Path.  Soc,  Nov.  10,  1913.  Albott,  M.  E.:  Coarctation 
of  the  Aorta,  Osier's  System  of  Modern  Medicine  4:  121,  1915.  Strauer: 
Deutsch.  Arch.  f.  klin.  Med.  95:344,  1909.  Monckeberg:  Verhandl.  d. 
d.  peth.  Gesellsch.    12:242,   1908. 
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POLITICAL     ACTIVITY     OF     VIRCHOW 

PRESIDENTIAL     ADDRESS 

WILLIAM     F.     PETERSEN 

If  at  this  time  I  take  the  hberty,  for  such  it  is,  to 
brush  off  a  bit  of  the  accumulated  dust  from  one  of  the 
patron  saints  of  our  guild,  a  number  of  motives  under- 
lie my  selection  of  the  topic.  With  Virchow  the 
pathologist  we  are  conversant.  So  with  Virchow  the 
anthropologist  and  Virchow  the  comparative  anatomist. 
But  with  the  hery,  impetuous  idealist — with  the  friend 
of  the  humble,  the  l)uilder  of  hospitals,  the  advocate 
of  universal  educatitjn.  the  party  organizer  and  the 
chairman  of  the  budget  committee  of  the  Berlin  city 
council  and  the  Reichstag,  with  the  lifelong  opponent 
of  Bismarck — with  that  man  most  of  us  are  unfamiliar. 
Perhaps  because  Americans  came  into  contact  with  him 
only  in  his  later  years.  Perhaps  because  they  came  only 
to  see  the  pathologist  and  never  sensed  the  many  hidden 
currents  of  activity  which  made  X'irchow  truly  the  great 
citizen  of  his  country. 

These  less  known  activities  made  him  so  intensely 
human,  and  withal  are  so  characteristic  of  what  we 
might  expect  of  a  great  medical  scientist  that  I  believe 
it  may  be  refreshing  to  recall  them,  the  more  so  since 
the  increasing  jxjlitical  tension  which  has  followed  the 
war  may  give  us  greater  insight  and  sympathy  for  the 
reaction  that  we  witness  in  the  young  Virchow. 

Born  of  parents  in  very  modest  circumstances  in  a 
small  Pommeranian  town,  where  social  lines  of  demar- 
cation were  sharpl\-  drawn  between  the  wealthy  land- 
owners and  the  poorer  townspeople  and  farm  laborers ; 
with    still    recent    memories    of    the    Napoleonic    era, 
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French  occupation,  hunger  and  misery,  Virchow's  boy- 
hood impressions  were  Ijouml  to  be  rather  somber. 
His  father,  an  intelhgent  liut  unsuccessful  man,  was  a 
paradoxical  character,  most  conservative  in  his  political 
and  social  views,  Init  an  outspoken  skeptic  in  his 
religious  concepts. 

Following  his  gymnasial  training,  Virchow's  univer- 
sity years  were  years  of  great  political  unrest.  The 
wars  had  been  followed  by  thorough-going  reaction 
made  more  evident  then,  perhaps,  because  the  symbols 
of  political  power  Vvere  simpler  and  more  direct  than 
now.  Europe  accepted  absolutism  as  a  relief  from  the 
disorganization  of  war,  but  the  evils  of  the  system 
finally  led  to  revolt,  revolt  to  further  oppression  and 
so  on  in  an  unending  vicious  circle. 

Virchow  came  to  Berlin  in  1839,  and  the  following 
ten  years  witnessed  the  entire  revolution  of  such  a 
cycle.  Virchow  lived  and  was  an  integral  part  of  every 
phase  of  the  liberal  movement,  for,  as  he  once  wrote 
his  father,  "A  scientist  can  only  be  a  republican." 

But  he  became  a  republican  gradually.  His  letters 
to  his  father  from  the  early  Berlin  days  begin  to  be 
tinged  with  decidedly  liberal  views,  veiled  a  bit,  per- 
haps, because  the  father  was  a  conservative,  but  quite 
apparent  when  we  read  between  the  lines.  So,  in  a 
letter  dated  December,  1840,  he  encloses  a  parody  on 
a  Prussian  statesman  and  adds.  "The  text  is  blunt  but 
true.  His  Majesty,  when  he  first  heard  the  song,  is 
said  to  have  remarked  that  it  marked  the  first  sad  day 
of  his  reign.  A  spirit  of  freedom  and  unfathomed 
effort  seems  to  make  itself  felt  in  the  nation ;  the  times 
seem  pregnant  with  profound  unrest,  the  seeds  of  mas- 
terful strength  lie  dormant  in  the  womb  of  time."  Nor 
must  we  assume  that  such  early  views  were  merely  the 
passing  phase  that  so  many  half-baked  university 
students  go  through.  Virchow  was  too  mature  even 
as  a  student  for  that.  One  has  but  to  survey  his 
Reifeprufung  (examination  of  maturity)  of  the  gym- 
nasium to  realize  that.  "Das  Leben  ist  ein  ernstes 
Geschaft"  fitly  epitomizes  his  entire  outlook  on  life. 

Virchow  was  a  student  in  the  Army  Medical  School. 
One  uncle  was  a  major  in  the  army,  another  an  archi- 
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tect  of  note  in  the  Royal  Bureau  of  Architecture,  but 
that  did  not  for  a  moment  deter  his  liberal  bent.  In 
the  years  before  his  graduation  (1843-44)  his  letters 
contain  an  occasional  reference  similar  to  that  which  I 
have  quoted.  "The  senseless  religious  strife,  the  daily 
sharpening  of  political  differences,  the  social  evils  of 
the  day  become  more  and  more  menacing;  society  is 
becoming  cognizant  of  the  approaching  danger  and  the 
daily  victims  of  the  government  only  aggravate  the 
situation." 

But  in  the  meantime  his  life  was  filled  by  an  ever 
increasingf  routine  of  subaltern  duties  and  studv  and 
research.  Undeniably  brilliant  and  conscientious,  he 
became  the  pride  of  the  older  army  medical  men  con- 
nected with  the  school,  and  because  of  this  his  liberal 
views  were  readily  overlooked.  In  1843  he  received 
his  doctor's  degree,  was  appointed  to  the  Charite  and 
shortly  after  became  the  assistant  of  Froriep  in  the 
pathologic  anatomy.  It  was  during  this  period  that  his 
dissertation  on  rheumatic  iritis  and  his  paper  on  phle- 
bitis were  delivered.  With  them  began  a  period  of 
tremendous  scientific  activity  and  of  other  activities 
as  well. 

The  astonishing  and  really  marvelous  feature  of 
Virchow's  whole  career  is,  to  my  mind,  the  fact  that 
at  25  he  was  already  a  master,  recognized  as  such  by 
his  colleagues,  possessing  all  the  mental  equipment  and 
force  of  character  that  distinguished  him  and  stamped 
his  name  indelibly  on  modern  medicine.  Mature,  sure 
and  conscious  of  his  power,  he  suddenly  appears  in 
public  view.  There  is  nothing  hesitant,  nothing  ama- 
teurish, nothing  self-conscious,  and  he  accepts  his  role 
of  superiority  as  his  due. 

Curiously  enough,  this  latter  feature  in  the  young 
man  seems  to  have  caused  little  comment.  We  might 
suppose  him  an  unbearable  prig,  lecturing  his  seniors, 
belittling  their  labors  and  caustically  commenting  on 
the  medical  and  political  failings  of  the  day.  Certainly 
an  opinionated  young  man  at  the  very  least!  If  there 
was  this  reaction  to  him  I  fail  to  find  it  recorded  in 
the  contemporary  biographies.    Nor  had  he  much  sense 
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of  humor  to  soften  his  severe  young  outlook.  Sarcasm 
a  plenty,  but  Httle  humor. 

The  year  1847  witnessed  the  beginning  of  revolt  in 
Europe,  first  in  Schleswig-Holstein  against  the  Danes. 
In  Berlin  the  provincial  assizes  were  convened  for 
the  first  time  to  authorize  a  loan  for  the  autocratic 
government,  and  with  beginning  financial  depression 
occasional  riots  took  place  in  the  city.  The  king  was 
stubbornly  op^xtsed  to  political  reform  or  concession 
of  any  kind. 

Virchow's  letters  lo  his  father  contain  little  of  any 
except  political  news  during  this  period,  his  whole 
lively  interest  seems  to  have  centered  on  the  burning 
questions  of  the  day.  Small  wonder,  with  revolution 
and  unrest  in  France,  Italy,  Hungary  and  Switzerland. 
But  he  does  add  in  one  of  his  letters,  "I  am  doing  much 
experimenting  on  dogs  and  we  are  preparing  the  second 
number  of  the  Archives"  (Virchow  contributed  eight 
of  the  first  fourteen  papers  of  these  two  numbers). 

Then  came  starvation  and  typhus  in  Silesia. 
Together  with  Barez,  Virchow,  still  de  facto  an  army 
surgeon,  was  detailed  to  investigate  the  conditions. 
Here  for  the  first  time  he  came  into  actual  contact  with 
the  results  of  misgovernment ;  with  starvation,  misery, 
poverty,  filth,  disease,  ignorance  and  servility.  He  was 
aghast.  He  blamed  the  church  and  he  blamed  the  state. 
And  with  the  completion  of  his  task  his  liberal  views 
had  crystallized  so  that  he  returned  to  Berlin  a  thor- 
ough-going radical,  keen  for  the  revolution — in  govern- 
ment, in  medicine,  in  the  social  and  the  economic  struc- 
ture. May  I  read  a  few  excerpts  from  the  report  of 
this  young  army  surgeon  to  his  government? 

"Medicine  will  do  little,"  he  states.  'The  injury  is 
much  deeper  than  can  be  cured  by  mere  drug  mixtures. 
Social  reforms  are  needed  and  only  social  reforms  will 
cure  the  evils  from  which  the  population  of  Silesia 
suffers.  Real  democracy  and  with  it  education  and 
freedom  and  prosperity." 

"Moreover,"  continues  Virchow,  "large  parts  of 
Silesia  are  Slavic  in  culture,  language  and  aspiration. 
Why  not,  in  a  national  reorganization,  turn  Silesia  over 
to  the  great  Slavic  neighbor  ?" 
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"The  working  hour  of  the  laborer  should  only  be 
long  enough  to  wrest  from  the  soil  sufficient  sustenance 
for  the  comfortable  existence  of  the  race ;  never  should 
he  be  forced  to  waste  his  best  effort  in  the  accumula- 
tion of  capital.  Capital  is  merely  an  assignment  for 
indulgence  or  enjoyment,  not  by  any  means  its  real 
attainment.  That  seldom  bears  any  ratio  to  the  capital 
involved." 

Rather  strong  medicine  for  government  bureaucrats 
to  swallow  and,  needless  to  say,  it  did  not  tend  to  make 
this  particular  army  surgeon  popular  with  the  all- 
highest.  But  in  the  meantime  political  events  had 
reached  a  climax,  and  Virchow  was  fully  prepared  to 
accept  the  consequences  of  his  ideal — '*a  complete  and 
untrammeled  democracy." 

On  the  11th  of  March  he  writes  his  father,  'T  reached 
Berlin  last  Friday.  I  had  hurried  (from  Silesia)  partly 
because  of  the  unbearable  weather,  partly  because  of 
the  political  situation.  You  have  probably  followed  the 
events.  While  I  have  expected  them  for  some  time,  I 
myself  had  doubts  that  they  would  reach  a  climax  just 
now.  The  position  of  the  government  is  a  hopeless 
one  at  present  and  it  seems  curious  that  the  king  must 
still  endeavor  to  treat  his  people  as  though  they  were  a 
mob  of  children.  He  postpones  vital  concessions,  such 
as  the  freedom  of  the  press,  indefinitely.  Feeling  is  at 
high  tension.  I  do  not  know  how  soon  the  actual 
revolt  will  take  place.  The  troops  are  constantly  in 
motion."  On  the  19th  of  the  month  he  describes  the 
street  battles.  "Since  yesterday  we  are  in  the  midst 
of  the  fighting.  For  twelve  hours  we  have  had  the  roar 
of  guns  and  today  the  people  have  gained  the  victory 
and  royalty  has  hardly  saved  a  few  shreds  of  its  power. 
Before  I  go  into  details,  be  assured  that  I  personally 
am  unharmed."  He  then  describes  the  fighting,  and  of 
his  own  share  writes :  "My  own  participation  in  the 
uprising  was  relatively  modest.  I  helped  to  build  some 
of  the  barricades.  I  could  only  get  an  old  pistol,  itself 
of  little  use  because  the  soldiers  shot  at  long  range. 
With  the  small  number  of  citizens  holding  our  barri- 
cade a  hand  combat  was  out  of  the  question.  Whether 
we  can  be  of  anv  further  service  I  do  not  know.     We 
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arc  to  have  meeting  tomorrow  at  the  residence  of  Dr. 
Meyer" — (one  of  BerUn's  leading  gynecologists  and 
later  the  father-in-law  of  Virchow).  **A  general  arm- 
ing of  all  pro]:)erty  holding  citizens  has  already  been 
determined  upon  as  well  as  the  organization  of  a 
militia." 

In  Schleich's  memoirs  he  relates  that  his  father,  at 
that  time  a  student  in  Berlin,  frequently  told  how  young 
X'irchow,  at  the  first  word  of  the  fighting,  rushed  into 
his  room  at  the  Charite,  shouting  the  news  and  looking 
everywhere  for  a  gun. 

That  the  revolution  finally  failed  you  know ;  failed 
largely  from  the  lack  of  leadership  of  the  liberals.  But 
in  the  interim  \'irchow  had  turned  his  attention  to 
reform  in  other  fields — in  medicine,  in  medical  teach- 
ing, in  university  administration,  in  hospital  manage- 
ment. In  a  weekly  that  he  established  with  Leubuscher 
you  can  find  his  views  emphatically  advanced. 

He  writes  for  instance:  "It  is  not  sufficient  that  the 
state  should  give  opportunity  of  a  bare  existence,  that 
the  state  should  aid  every  individual  who  has  been 
incapacitated,  to  create  an  existence  for  himself.  The 
state  should  do  much  more.  It  should  provide  hygienic 
living  conditions.  This  follows  simply  from  the  con- 
cept of  the  state  as  personification  of  the  moral  con- 
sciousness of  the  mass ;  from  the  joint  responsibility  of 
all  for  one.  It  is  fundamentally  wrong  to  substitute 
the  Christian  charity  of  a  few  individuals  for  the  plain 
duty  of  society  as  a  whole." 

In  the  University  \'irchow  agitated  for  the  greater 
participation  in  the  control  of  the  organization  for  the 
members  of  the  faculty  who  were  not  full  professors. 
In  the  hospitals  for  increased  facilities  for  the  poor. 
Everywhere  he  was  an  advocate  for  the  disinherited. 

And  so  it  came  about  that  he  came  to  be  regarded  as 
one  of  the  principal  intellectual  leaders  of  the  revolt, 
even  if  not  one  of  the  political  leaders.  His  addresses 
were  fiery  enough,  and  he  spoke  often  and  well  and 
his  printed  manifestoes  were  read  widely  by  the  people. 
In  the  councils  of  the  clubs  and  political  gatherings  he 
was,  however,  calm  and  reasoning.     Elected  to  the  con- 
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stitutional  convention  by  two  constituencies,  he  was 
unable  to  take  a  seat  because  of  his  youthful  age. 

But  the  government  did  not  relish  these  activities  of 
the  young  prosector.  Virchow's  position  in  the  pro- 
fession was  by  this  time  sufficiently  influential  that 
when  the  reaction  set  in  he  was  not  greatly  molested, 
particularly  when  he  agreed  to  carry  on  no  further  agi- 
tation against  the  government.  Nevertheless  a  change 
of  scene  seemed  desirable  and  he  was  glad  indeed  to 
accept  the  Professorship  at  W'iirzburg.  His  fruitful 
scientific  activity  there,  amid  more  peaceful  surround- 
ings, is  known  to  you. 

If  we  analyze  Virchow  s  reaction  to  the  political 
events  of  the  day  we  find  nothing  incongruous.  It 
harmonizes  with  the  outlook  of  the  scientist.  Just  as 
in  his  science  he  brooked  no  tradition  and  endeavored 
honesty  to  penetrate  to  the  basis  of  observed  phenom- 
ena, so  he  discarded  all  tradition  in  politics,  uninflu- 
enced by  any  feeling  of  reverence  for  old  forms  or 
personal  bonds.  The  accepted  political  organization  of 
the  state  in  his  day  was  the  absolute  monarchy,  with  its 
two  inevitable  appendages,  the  bureaucracy  and  the 
military.  He  who  was  endowed  with  the  sharp  vision 
of  a  Virchow  could  not  but  see  the  responsibility  of 
this  political  system  for  the  evils  then  existing  in  the 
state.  Add  to  this  the  fact  that  Virchow  was  strength- 
ened in  his  opinion  by  contact  and  precept  of  all  the 
intellectuals  of  the  time.  Liberalism  was  rampant. 
Then,  too,  there  came  the  added  factor  that  \'irchow 
came  from  the  common,  relatively  disenfranchised  class 
and  that  in  advocating  this  cause  he  was  Init  true  to 
himself. 

Consider  his  religious  skepticism.  His  scientific  train- 
ing and  orientation  made  natural  that  he  should  throw 
his  whole  weight  against  the  philistines  and  the  bigots 
in  the  church.  \'irchow,  with  the  parental  example 
before  him,  held  the  church  largely  responsible  for  the 
opposition  to  popular  education  and  he  stepped  forward 
very  early  to  the  front  ranks  in  this  battle.  Among 
scientists  he  was  perhaps  the  first  to  organize  and  give 
popular  lectures  for  working  people. 
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Perhaps  his  intense  interest  in  the  revolution  was 
after  all  the  revelation  of  the  real  humanity  of  Virchow. 
Despite  his  seeming  austerity  and  aloofness,  more 
apparent  in  his  later  years,  Virchow  was  a  kindly  indiv- 
idual and  was  swept  away  by  the  heroic  quality  of  the 
mass  movement  for  liberty. 

He  enjoyed  the  opportunity  for  organizing,  a  talent 
which  he  possessed  to  a  marked  degree.  Finally  the 
political  revolution  came  at  a  time  when  he  was  part 
and  parcel  of  the  medical  revolution  and  the  mental 
attitude  was  quite  in  tune  with  his  scientific  work  that 
had  heretofore  occupied  so  much  of  his  time.  How 
profoundly  he  entered  into  the  spirit  of  the  revolution 
becomes  apparent  when  we  find  that  the  ideals  which 
he  then  upheld  remained  as  fixed  guiding  stars  through- 
out his  entire  career. 

Many  years  later  in  an  address  at  the  Reichstag,  Vir- 
chow, tiring  of  the  crass  materialism  everywhere  appar- 
ent, reproached  his  hearers :  "Gentlemen,  as  you  are 
aware,  the  German  people  have  turned  to  other,  useful 
directions.  We,  who  once  carried  the  German  ideals, 
live  now  in  the  rather  uncomfortable  state  in  which  we 
cannot  shed  them.  You,  gentlemen,  who  never  fought 
for  those  ideals,  may  well  concern  yourselves  with  grain 
and  steel  and  spirits ;  it  is  probably  a  comfortable  exist- 
ence but  one  which  we  do  not  envy  you.  Follow  such 
material  interests  as  you  will,  you  cannot  deny  to  our 
small  group  the  right  to  remind  our  nation  of  the  old 
ideals.  We  cherished  those  ideals,  indeed  we  raised 
the  idea  of  German  unity  to  maturity  at  a  time  when 
the  Chancellor  knew  nothing  of  them,  indeed,  opposed 
them." 

In  1858,  Virchow  returned  to  Berlin.  Johannes 
Miiller,  who  had  much  to  do  with  bringing  him  back, 
may  have  thought  that  the  quiet  of  Wiirzburg  had 
caused  Virchow  to  forget  his  political  activity  and  his 
ideals.  Not  so.  His  most  useful  era  as  a  public  spir- 
ited citizen  then  really  begins.  The  very  next  year  he 
was  elected  to  the  Board  of  Aldermen  and  served  con- 
tinuously for  thirty-four  years.  When  he  was  first 
elected  it  was  a  very  small  body,  all  capable  men,  pro- 
gressive and   imbued  with  a  spirit  of   public  service. 
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Virchow's  accession  strengthened  the  group  materially 
and,  paradoxical  as  it  may  seem,  it  was  in  the  field  of 
finance  that  his  chief  activity  developed.  Here  his  abil- 
ity to  organize,  to  draw  rapid  but  accurate  conclusions 
from  even  a  transient  survey  of  the  field,  led  to  a  strik- 
ing improvement.  He  joined  no  particular  party,  but 
gathered  about  him  a  group  of  men  through  whose 
eft'orts  the  marvelous  growth  of  Berlin  was  systemat- 
ically directed  into  certain  well  ordered  channels  with 
much  less  confusion  and  reduplication  of  efifort  than 
usually  attends  such  phenomena.  Berlin,  under  this 
liberal  government,  owed  much  to  the  active  participa- 
tion of  Virchow  in  its  development  into  one  of  the 
healthiest  and  cleanest  of  continental  cities.  He  prac- 
tically planned  the  method  of  sewage  disposal,  he  was 
an  active  member  of  the  committees  which  planned, 
built  and  organized  the  municipal  hospitals  at  Fried- 
richshein,  Moabit,  Dalldorf  and  the  Kaiser  Friedrich 
Hospital  for  Children. 

As  one  of  the  founders  of  the  Progressive  party 
(Fortschritts  Partei),  Virchow  began  to  take  an  active 
part  in  national  politics  and  was  elected  for  two  con- 
stituencies for  the  Reichstag,  accepting  at  first  that  from 
Saarbrucken.  In  the  Reichstag  he  promptly  grasped 
the  advantage  that  the  power  of  the  budget  gave  the 
electorate  and  devoted  the  greater  part  of  his  time  to 
budgetary  affairs.  "We  will,"  he  said  in  one  of  his 
first  speeches,  "use  the  right  of  control  given  us  by  the 
constitution  and  we  shall  use  it  for  the  purposes  and  in 
the  way  that  the  constitution  has  in  view."  Another 
of  his  first  addresses  concerned  the  violation  of  certain 
rights  of  the  smaller  constituent  states  of  the  federated 
empire.     As  usual  he  was  defending  the  under  dog. 

Both  in  debate  and  in  committee  work  his  energy 
seemed  boundless.  Even  in  his  parliamentary  work  he 
was  never  superficial.  He  wanted  facts  ;  he  never  tired 
till  he  got  them,  no  matter  what  the  difficulty.  Natu- 
rally, his  most  interesting  passages  at  arms  were  with 
Bismarck,  with  whom  he  never  could  agree. 

Such  political  activity,  which  to  the  normal  individual 
might  seem  more  than  sufficient  to  fill  a  life  time,  was 
merely   a   relaxation    for   Virchow.     He    enjoyed    the 
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debates.  A\'ith  his  keen  memory,  his  intellectual  capac- 
ity and  his  l)itin<T  sarcasm,  he  was  more  than  a  match 
for  his  opponents.  As  we  might  expect,  he  was  for- 
ever advocating  measures  of  social  reform  that  even  to 
our  enlightenecl  age  may  seem  purely  idealistic. 

In  1860,  long  before  the  social  democratic  party  came 
into  prominence,  he  demanded  a  reduction  of  working 
hours  to  a  minimum  in  the  interests  of  general  cultural 
develo])ment,  the  education,  and  the  home  life  of  the 
toiler.  And  as  for  disarmament,  we  find  Virchow 
offering  a  resolution  in  186S^  in  the  Prussian  Diet  in 
which  he  declared  that  the  growing  and  continued  arma- 
ments of  the  continental  powers  were  not  due  to  the 
national  jealousies  of  the  peoples  but  to  the  intrigues 
of  the  cabinets,  and  he  accordingly  insisted  that  all 
military  expenses  be  curtailed  and  that  the  total  dis- 
armament of  the  continent  be  brought  about. 

No  longer  the  revolutionist,  he  was  always  the 
reformer.  Trained  as  a  pathologist  to  find  the  abnor- 
mal and  the  diseased,  with  wits  sharpened  to  peer  into 
the  hidden  recesses  of  nature,  Virchow  could  be 
depended  upon  to  find  the  sunspots  where  others  saw 
only  the  golden  radiance  of  promise.  But  despite  this 
sober  skepsis  and  his  philosophic  acceptance  of  an 
empiric  realism,  \"irchow  was  all  his  life  a  passionate 
idealist.  Convinced  of  the  fundamental  benevolence 
of  human  nature,  he  was  sure  that  all  our  ills  were  due 
to  ignorance  and  the  inability  or  rather  the  unwilling- 
ness of  the  mass  to  think.  "Science,"  he  wrote,  "frees 
with  every  step  of  its  advance.  Science  and  knowledge 
alone  permit  the  individual  to  be  true  to  himself  in  the 
larger  sense  of  the  term,  for  in  the  measure  that  he 
learns  to  think,  as  larger  and  larger  fields  of  knowledge 
become  open  to  him  and  more  and  more  objects  come 
into  his  conscious  sphere,  in  that  degree  will  his  ethical 
demands  increase,  and  we  may  well  hope  that  the 
advance  of  knowledge  will  entail  an  ever  advancing 
plane  of  moral  and  ethical  motivation,  will  form  the 
well  spring  of  ever  greater  effort  at  truth,  honesty  and 
faithfulness  in  human  relations."  He  must  truly  have 
been  an  incorrigible  idealist  to  write  this  in  his  sober 
old  age. 
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But  when  we  once  grasp  this  idealism  we  can  under- 
stand his  untiring  and  continuous  effort  in  the  service 
of  public  enlightenment  and  education,  of  pubHc  wel- 
fare and  sanitation,  of  politics  and  public  administra- 
tion. It  forms  the  basis  of  his  whole  long  public  activ- 
ity;  his  unceasing,  untiring  effort  for  the  welfare  of  the 
people. 

Perhaps  one  short  illustration  will  make  apparent 
why  Virchow  had  so  tirm  a  hold  on  the  imagination  of 
common,  every-day  constituents.  How  the  scientist 
mastered  the  science  of  being  a  good  politician.  It  was 
during  Schleich's  service  in  the  Institute  and  he  relates 
the  story  in  his  biography.  Together  with  Virchow, 
already  an  old  man,  he  was  working  in  one  of  the 
upper  floors  of  the  building  when  a  big  redfaced  man, 
dressed  in  his  Sunday  regalia  of  black  suit  and  high 
silk  hat,  rushed  in  upon  them,  highly  excited  and  indig- 
nant. Tie  wished  to  speak  to  Virchow,  knowing  him, 
as  he  stated,  from  having  heard  him  address  the  meet- 
ings of  his  trade  associations.  He  explained  that  his 
wife  had  died,  that  the  body  had  been  posted  at  the 
Institute  and  that  he  had  now  come  to  bury  the  body. 
Going  to  the  morgue  in  the  basement  he  had  found  the 
coffin,  but  instead  of  finding  the  body  of  his  deceased 
spouse,  he  had  discovered  a  burly  man  snoring  softly 
in  the  luxury  of  the  white  satin  pillows. 

X'irchow  and  Schleich  rushed  down  the  stairs  and 
found  that  the  autopsy  diener,  beautifully  drunk  on 
laboratory  alcohol,  had  tossed  out  the  rightful  occupant 
and  now  lay  sleeping  oft"  the  effects  of  the  jag  in  the 
comfortable  berth.  They  threw  him  out  in  turn,  Vir- 
chow kicking  him  awake  for  good  measure,  and 
replaced  the  body  of  the  woman. 

Then  \'irchow  drove  off  with  the  butcher  and  that 
afternoon  sat  at  the  side  of  the  husband  through  the 
long  funeral  service,  drove  with  him  to  the  cemetery 
and  so  spent  five  hours  atoning  for  the  injury  that  had 
been  done  the  man.  Never  was  he  too  busy  to  be  kind 
to  the  man  below ;  truly  a  chivalrous  character. 

Oct.  13,  1924. 
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THE     INFLUENCE    OF    HYPERCHOLES- 
TERINAEMIA     ON     EXPERIMENTAL 
TUBERCULOSIS     OF    THE 
RABBIT 

RICHARD     H.     JAFFE 

AND 

S.    A.    LEVINSON 

The  epitheloid  celk  of  the  tubercles  in  experimental 
hypercholesterinaemia  are  filled  with  double  refracting 
cholesterol  compounds,  like  the  reticulo-endothelial 
cells  from  which  they  are  derived.  The  accumulation 
of  the  lipoid  is  limited  to  the  living  tuberculous  tissue. 
With  the  onset  of  degeneration,  the  anisotropic  fat  dis- 
appears, to  be  replaced  by  isotropic  fat,  giving  the 
microchemical  reactions  of  neutral  fat.  In  the  necrosis, 
only  a  few  double  refracting  crystals  are  found. 

The  tuberculous  cells,  in  spite  of  the  lipoid  droplets 
in  their  protoplasma,  phagocyte  and  destroy  tubercle 
bacilli.  Therefore  these  cells  cannot  be  called  degen- 
erated cells. 

The  histiocyte,  transformed  into  the  epitheloid  cell, 
retains  some  of  the  functions  of  the  original  cell.  It  is 
still  able  to  take  up  cholesterol  esters  as  fluid  crystals 
when  the  surrounding  tissue  fluid  contains  an  excessive 
amount  of  this  lipoid. 

The  oversaturation  of  the  body  of  the  rabbit  with 
cholesterol  does  not  protect  the  animal  against  tuber- 
culosis. 

Oct.  13,  1924. 


TISSUE    CULTURES     OF    MAMMARY 
GLAND 

ALEXANDER    MAXIMOW 

Fragments  of  the  rabbit  mammary  gland  were  culti- 
vated in  rabbit  blood-plasma  with  various  tissue 
extracts     in     different     combinations.     Bone-marrow 
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extract  was  most  effective  and  always  produced  hyper- 
trophy, proHferation,  and  anaplasia,  the  epithelium 
forming  solid  strands,  irregular  cell  groups,  or  single 
elements,  penetrating  out  of  the  opened  ducts  into  the 
growing  connective  tissue  and  fibrin.  In  combination 
with  other  extracts,  this  action  of  the  bone-marrow 
extract  always  dominated.  In  several  cases  the  forma- 
tive stimulation  of  the  bone-marrow  extract  on  the  epi- 
thelium produced  an  exact  histologic  duplication  of  a 
carcinoma.  The  epithelium  underwent  complete  ana- 
plasia. Enormously  hypertrophied,  spherical,  polyhedral, 
or  fusiform  ameboid  elements  invaded  the  periph- 
eral connective  tissue  singly,  in  spherical  or  elongated 
solid  nests,  or  long  branched  strands.  Liquefying  the 
adjacent  medium,  they  formed  a  pure  culture  of 
intensely  proliferating,  atypic  epithelium,  scattered  over 
a  large  area.  Irregular  and  multipolar  mitoses,  ami- 
toses,  fusion  to  epithelial  giant  cells,  pearl  formation 
with  cornification,  and  various  types  of  degeneration 
were  observed.  The  proliferating  epithelial  cells  also 
invaded  the  dense  fibrous  interstitial  tissue  of  the 
explant,  producing  typical  epithelial  cell  nests,  as 
observed  in  squamous  cell  carcinoma  of  the  mammary 
gland. 

Oct.  13,  1924. 


PARTIALLY     HEALED     SPONTANEOUS 
RUPTURE     OF     THE     AORTA 

T.    A.    NORDLANDER 

From    the    Pathological  Laboratory  of  Rush  Medical  College 

Healed  or  healing  spontaneous  ruptures  of  the  aorta 
are  not  observed  commonly  postmortem.  Chiari  ^  men- 
tions histologic  studies  of  four,  all  of  which  occurred  in 
the  ascending  portion  of  the  aortic  arch.  In  none  was 
there  a  mesaortitis,  although  one  had  a  chronic  deform- 

1.  Chiari:  "Ueber  die  Differenz  im  Mikroscopischen  Befund  bei  Aus- 
geheilten  Aortenrissen  und  bei  sogenannten  'spontanen'  Aorten  aneurys- 
men"  .  .  .  Verhandlung  der  Deutsche  "Pathologische"  Gesellschaft, 
Jena,  1904;  also  Centrallblatt  fiir  allgemeine  Pathologic  und  Pathologische 
Anatomie,  Jena,   1904,  XV,  p.   549. 
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ing  endarteritis,  which,  however,  did  not  involve  the 
I)art  rui)tured.  In  two  there  was  chnically  an  aortic 
insufficiency.  A  fifth,  reported  later  by  Chiari,-  also 
occurred  immediately  above  the  sinuses  of  the  aortic 
valves.  In  this  instance  the  aorta  was  normal,  other- 
wise. The  tear  extended  throuj^h  the  intinia  and  media 
only.  Ernst  ^  reports  another,  (|uite  similar  to  the  ones 
mentioned,  which  occurred  in  the  ascending  portion  of 
the  arch.  The  intima  and  media  were  involved,  the 
elastic  fibers  of  the  latter  being  torn,  and  only  adven- 
titia  remained  wdiere  the  wall  had  been  torn.  Patoir 
and  Leclercq  "*  give  a  detailed  description  of  a  partially 
healed  spontaneous  rui)ture  of  the  aorta.  Externally, 
the  wall  was  unchanged.  Internally,  there  was  a  band 
of  scar  tissue  encircling  the  aorta  immediately  above 
the  heart  valves.  The  intima  at  the  lower  border  of 
the  scar  formed  pendulous  tags  of  tissue  resembling 
supplementary  aortic  leaflets.  A  few  centimeters  above 
the  scar  there  was  a  second  similar  partially  healed 
scar,  triangular  in  shape.  Microscopically,  endothelium 
in  the  region  of  the  scar  was  absent.  There  was  an 
hypertrophy  of  the  intima,  a  granular  change  of  the 
elastic  elements,  and  a  hyaline  degeneration  of  the  con- 
nective tissue  fibers. 

There  are  two  photomicrographs  of  healed  aortic 
tears  by  C.  Benda  in  Aschofif's  "Patholigische  /\nato- 
mie,"  2nd  edition,  Volume  II,  pp.  56-57,  and  also  a 
general  discussion  of  healing  in  blood  vessels. 

\lolent  muscular  exertion,  or  any  factor  causing  a 
sudden  undue  rise  in  blood  pressure  are  given  as  the 
general  etiologic  features.  In  some  instances,  as  in  the 
"Flieger-Tod"  described  by  German  military  investi- 
gators, they  are  the  only  detectable  causes.  Death  in 
these  instances  follows  a  swift,  prolonged  descent  and 
postmortem  examination  reveals  a  rupture  in  an  other- 
wise normal  aorta.  Any  disease  of  the  aortic  wall  pre- 
disposes to  rupture. 

2.  Chiari:  "Praparet  eines  gehalten  Aortenrisses,"  Deutsche  Medi- 
zinische   Wochenschrift,   Berlin,   1914,   XL,   pp.    1882. 

3.  Paul  Ernst  (Zurich):  "Geheilte  Zirkulare  Aortenruptur  am 
Isthmus,"  Centralblatt  fur  allgemeine  Pathologie  und  Pathologische  Ana- 
tomie,  Jena,   1904,  XV,  p.   548. 

4.  Patoir  et  J.  Leclercq:  Un  cas  de  rupture  spontane  de  I'aorte,' 
L'Echo  Medicale,  Jan.  8,   1911,  XV,  No.  730,  pp.    13-18. 
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It  is  surprising  that  in  some  instances  of  healed  rup- 
tures of  the  aorta,  there  is  no  record  of  clinical  mani- 
festations at  the  time  that  the  vessel  probably  tore. 
The  individual  is  entirely  ignorant  of  any  change  in  his 
physical  condition. 


Fig.    1. — A,   healed   rupture;    B,    fatal    rupture. 

Generally  speaking,  the  different  reports  do  not  dis- 
cuss the  origin  of  the  connective  tissue  in  the  scar. 
Borst  thinks  that  it  originates  from  the  endothelium. 
Von  Marchand,  however,  believes  that  it  grows  from 
connective  tissue  in  the  vessel  wall.     It  is  probable  that 
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both  tissues  are  concerned  in  the  repair.  Maximow  " 
has  recently  seen  fibrous  tissue  developing  from  endo- 
thelium cultured  in  vitro. 

No  clinical  history  of  this  patient  is  available,  inas- 
much as  death  occurred  from  a  complete  aortic  rupture 
while  the  man  was  at  work,  and  the  body  was  brought 
directly  to  the  Cook  County  Morgue.  The  man  was  a 
negro,  thirty-four  years  of  age. 


V»  .1  \ 


A' 


Fig.    2. — A,   torn   elastic   fibers;   B,   intima   absent;    C,    fibrous   tissue. 

The  anatomic  diagnosis  (Dr.  E.  R.  Lecount)  : 
Marked  syphilis  of  the  aorta ;  ruptured  dissecting  aneurysm 
of  the  intrapericardial  portion  of  the  aorta;  huge  hemoperi- 
cardium ;  depressed  liver ;  passive  hyperemia  of  the  lungs, 
stomach  and  bowel ;  slight  acute  right  hydrothorax ;  slight 
acute  ascites;  edema  of  the  brain  and  leptomeninges  with 
slight  anemia;  superficial  abrasions  of  the  front  of  the  right 
leg,  nasal  septum  and  left  buttock;  slight  hyperplasia  of  the 
spleen    and    mediastinal    lymph    glands ;    healed    spontaneous 


5.   Alexander    A.    Maximow:     "Tuberculosis    of    Mammalian   Tissue   in 
Vitro,"  Journal  of  Infectious  Diseases,   1924,  Vol.  34,  No.   6,  pp.  S49-584. 
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rupture  of  the  root  of  the  aorta;  fibrous  periaortitis;  slight 
disseminated  focal  atrophy  of  the  cerebral  cortex ;  necrotic 
parietal  fat  tags  of  the  peritonem ;  fibrous  epicardial  patches ; 
fibrous  obliteration  of  the  left  pleural  cavity;  fibrous  adhesions 
between  the  left  lobe  of  the  liver  and  the  diaphragm ;  coal- 
pigmentation  of  the  lungs  and  peri-bronchial  lymph  glands. 
Macroscopic  Description:  The  pericardial  sac  is  blue  and 
enlarged  to  21.5  by  14.5  in  its  two  greatest  dimensions.     The 


Fig.    3. — Photomicrograph. 

most  ventral  part  of  the  pericardial  sac  is  thinned.  Most  of 
the  blood  in  the  pericardial  sac  is  clotted  loosely.  It  is 
slightly  adherent  to  the  front  of  the  aorta  at  the  base  close 
to  the  tear.  The  intrapericardial  blood  weighs  979  gms.  The 
anterior  portion  of  the  aorta  within  the  pericardial  sac  is 
markedly  distorted  by  syphilitic  change.  The  heart  is  large 
and  the  apex  is  chiefly  left  ventricle.  The  lining  of  the 
pulmonary  is   smooth  and  unchanged.     The  ductus  arteriosus 
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is  closed.  The  pericardium  is  bound  by  fibrous  adhesions  to 
the  arcli  of  the  aorta  and  in  these  adhesions  are  many  small 
tortuous  blood  vessels.  The  mitral  ring  admits  four  fingers 
easily.  The  myocardium  is  firm  and  pale.  The  cavity  of  the 
left  ventricle  is  enlarged  and  rounded  more  than  usual. 
Externally  the  rupture  in  the  aorta  is  22  mm.  long  along  the 
course  of  the  aorta— and  18  mm.  wide.  Internally  the  rupture 
is  more  extensive,  and  involves  the  intima  and  media.  It 
forms  a  right  angle.  The  longer  leg  begins  a  few  millimeters 
to  the  right  of  and  above  the  junction  of  the  right  and  poste- 
rior aortic  cusps  and  extends  upward  along  the  aorta  Z7  mm. 
The  other  leg  extends  Trom  here,  transversely  to  the  right 
for  2)7  mm.  (see  picture).  The  edges  of  the  tear  are  jagged. 
The  adventitia  is  separated  from  the  media  and  forms  a  small 
aneurysmal  sac  about  1.5  cm.  in  diameter. 

Beginning  close  above  the  left  coronary  orifice  is  a  depressed 
band  of  scar  tissue.  It  extends  upward  along  the  aorta  30  mm. 
and  merges  into  a  similar  band  of  scar  tissue  which  encircles 
the  aorta  (see  picture).  In  its  widest  portion  this  band  is 
16  mm.  Its  edges  are  definite,  especially  in  the  transverse 
portion.     It  is  depressed,  approximately  1  to  2  mm.  deep. 

At  the  root  of  the  aorta  and  in  the  ascending  portion  arc 
several  small  regions  of  fatty  change. 

Microscopic  Examination:  Longitudinal  sections  of  the 
aorta  made  through  the  partially  healed  rupture  were  stained 
with  hematoxylin  and  eosin,  and  with  phosphotungstic  acid- 
hematoxylin.  In  them,  there  is  a  sharp  break  in  the  continuity 
of  the  intima  and  most  of  the  media  for  a  distance  of 
0.5  to  1  cm.  The  intima  is  intact  on  each  side  of  the  tear, 
but  is  absent  in  the  depression  where  there  is  healing.  In 
place  of  the  intima  and  media  there  is  an  interlacing  meshwork 
of  regenerated  connective  tissue.  This  extends  into  the  wall 
of  the  aorta  almost  to  the  adventitia,  being  separated  from 
the  latter  by  a  few  parallel  elastic  fibers.  In  this  scar  tissue 
are  many  small  angular  cells  from  which  extend  slender 
fibrillae.  Along  the  borders  of  the  tear,  the  elastic  fibers  are 
present  only  as  fragmented  and  torn  shreds.  Fibrous  tissue 
is  present  between  these  masses  of  torn  elastic  fibers.  In  the 
adventitia  are  a  few  focal,  indefinitel}^  circumscribed  regions 
which  contain  many  small  round  cells.  These  regions  are  not 
involved  in  the  tear,  and  the  adventitia  appears  normal 
otherwise. 

November  10,   1924. 
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THEORIES     OX     THE     MECHAXIS^I     OF 
BACTERIAL     AGGLUTIXATIOX 

I.     S     FALK 

Department   of    Hygiene    and    Bacteriology    of    the    University   of    Chicago 

Since  1890,  it  has  generally  been  recognized  that 
there  is  an  essential  identity  in  the  mechanisms  involved 
in  the  precipitation  and  agglutination  reactions.  This 
is  true  whether  bacterial  or  non-bacterial  reagents  are 
used.  The  useful  application  of  the  reactions  in  the 
medical  sciences  has  gone  forward  regardless  of  failures 
to  analyze  the  kinetics  of  the  reactions.  Studies  of  the 
kinetics  have  l)een  focused  upon  the  problem  of  colloid 
agglutinations. 

It  has  commonly  been  recognized  that  a  theory  of 
agglutination  must  account  for  the  reactions  produced 
by  acids,  alkalies,  neutral  salts,  normal  and  immune 
sera,  for  the  ''])ro-zone"  ])henomena.  and  for  the  differ- 
ences in  agglutinability  of  different  strains  of  bacteria 
of  the  same  and  of  different  species.  Most  difficult  of 
all  has  been  the  necessity  of  accounting  for  the  "si)ecif- 
icity"  of  serum  agglutinations  and  precipitations. 

Serum  "agglutinins"  are  commonly  removed  from 
sera  by  precipitation  of  the  glol)ulin  fraction.  It  is 
alleged  that  the  "agglutinins"  have  the  same  isoelectric 
point  as  serum  globulins.  But.  according  to  Went, 
complete  removal  of  globulins  does  not  result  in  the 
complete  removal  of  "agglutinins."  "x-\gglutinins" 
simulate  globulins  in  their  relative  stability  to  trypsins. 
The  relative  thermal  lability  of  "agglutinins"  has  been 
difffcult  to  explain. 

From  an  analvsis  of  the  theories  of  Bordet  and  his 
colleagues  :  Mansfield  ;  Hirsch  ;  Buchanan  ;  Xorthropand 
De  Kruif ;  Winslow.  Falk  and  Caulfield  ;  Shibley  ;  Green 
and  Halvorsen;  Mellon.  Hastings  and  Anastasia ; 
Eggerth ;  Coulter ;  Freund ;  Oliver,  etc..  it  appears  that 
no  adequate  theory  has  been  proposed. 

From  an  analysis  of  data  on  the  serum,  acid  and  salt 
agglutination  of'  a  large  number  of  bacterial  species,  it 
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a])pcars  that  a  larj^c  nuinl)(.'r  of  observations  arc  in 
accord  with  a  niocHrication  of  the  theory  oriijinally 
proposed  by  Jevons.  The  electro])horetic  ])otential  dif- 
ference is  considered  a  measure  of  the  force  of  mutual 
repulsion  between  the  i)articles  in  a  suspension.  In  the 
absence  of  a  P.  1).  the  surfaces  of  the  ])articles  must 
of  necessity  display  an  agj^n^egatiny  tendency  which  is 
inversely  dependent  upon  the  surface  potential  for  its 
magnitude.  P.  D.  and  what  has  been  called  "cohesive 
force"  are  dependent  variables.  Fewer  experimental 
observations  are  in  disaccord  with  these  views  than  with 
any  other  that  have  been  ])roposed. 
Xovcmher   10.   1924. 


INFECTION     AND     RESISTANCE     IN 
TRYPANOSOME     INFECTIONS 

W.     H.     TALIAFERRO 

Blood  infections  with  trypanosomes  are  found  in 
almost  every  group  of  vertebrates.  In  most  cases,  when 
they  occur  in  wild  animals  under  natural  conditions, 
they  are  nonpathogenic,  but  when  introduced  into  man 
or  domestic  animals,  they  are  almost  invariably  lethal 
to  their  host.  The  question  arises,  what  is  the  basis 
for  this  difference?  It  seems  logical  to  suppose  that  a 
given  species  to  be  nonpathogenic  indicates  that  a  higher 
grade  of  resistance  has  been  built  up  against  the  para- 
sites than  in  the  case  of  the  pathogenic  species. 

In  this  work  resistance  includes  all  conditions  adverse 
to  the  life  of  the  parasite  after  the  parasite  has  success- 
fully invaded  the  host.  Stich  a  resistance  may  be  mea- 
sured roughly  by  making  daily  number  counts  of  the 
parasites,  for  if  the  number  of  parasites  increases  at  a 
uniform  rate  throughout  the  infection  we  know  that  no 
resistance  is  operative,  whereas  if  it  either  remains  con- 
stant or  decreases  we  know  some  type  of  resistance  is 
operative.  This  effect  on  the  ntimbers,  however,  may 
be  brotight  about  I)y  one  or  1)oth  of  two   factors  ;  the 
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rate  of  reproduction  of  the  parasites  may  be  retarded 
or  the  parasites  after  they  are  formed  may  be  destroyed 
as  the  following  equation  shows : 

(1)   Number  of  para-       (2)    Xumberpro-       (3)   Xumber    de- 
sites  in  the  blood  =  duced  by  re stroycd 

at  any  time  production 

The  first  factor  is  represented  by  the  second  term  of 
the  equation,  the  second  factor  by  the  third  term  of  the 
equation.  If  we  can  get  a  measure  of  any  two  mem- 
bers of  the  equation,  we  can  evakiate  the  third  and 
hence  ascertain  which  factors  in  resistance  were  oper- 
ative. In  my  work,  I  have  gotten  a  measure  for  the 
first  two.  The  first  term  is  easily  obtained  by  making 
daily  determinations  of  the  number  of  trypanosomes 
per  cubic  millimeter  of  blood  by  ordinary  blood  count- 
ing methods.  In  obtaining  a  measure  of  the  second 
term,  1  have  devised  an  indirect  measure  of  the  rate  of 
reproduction  of  the  i)arasites  (which  is  independent  oi 
the  number  destroyed)  by  comparing  the  variability  in 
total  length  of  samples  of  trypanosomes  taken  at  regu- 
lar intervals  throughout  an  infection.  The  rationale  of 
the  method  is  based  on  the  well-known  fact  that  any 
population  of  animals  which  is  undergoing  rapid  repro- 
duction will  be  much  more  variable  in  size  than  a  non- 
re])roducing  population  consisting  only  of  adults.  Thus, 
samples  containing  only  adults  (not  reproducing) 
would  show  a  low  variability,  whereas  a  population  of 
all  ages  (reproducing)  would  show  a  high  variability. 

With  such  methods  at  our  disposal  to  dilYerentiate 
the  factors  in  resistance  we  have  examined  various 
pathogenic  and  nonpathogenic  trypanosome  infections 
with  the  following  results : 

The  rat  develops  both  factors  in  resistance  against 
the  nonpathogenic  Trypanosoma  lc7visi;  one  of  which 
is  directed  toward  the  inhibition  of  reproduction — in 
other  words,  after  an  intensive  period  of  active  multi- 
plication, the  jjarasites  after  about  the  tenth  day  remain 
as  adults  throughout  the  remainder  of  the  infection — 
and  the  other  of  which  is  directed  toward  the  destruc- 
tion of  the  parasites  after  they  are   formed.     It  is  of 
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interest  that  I  have  found  the  first  factor  of  resistance 
(le\elo]iC(i  in  the  rat  to  he  chie  to  a  reaction  ])ro(hict 
formed  in  the  blood  of  the  rat.  'ihis  reaction  product, 
which  does  not  kill  the  parasites  hut  simply  ])revents 
their  reproduction,  emphasizes,  as  far  as  1  know,  an 
entirely  new  t}pe  of  resistance  of  host  to  parasite  and 
seems  to  j)lay  an  important  part  in  the  immunity  of  rats 
to  superinfection  and  postinfections. 

The  mouse  does  not  develop  any  resistance  whatexer 
ao^ainst  the  pathogenic  T.  bnicci.  Once  introduced,  the 
jiarasites  multiply  and  increase  at  a  uniform  rate  until 
the  death  of  the  host. 

The  guinea-pig  develops  only  one  factor  in  resistance 
against  T.  bntcci  and  that  is  directed  against  the  try- 
panosomes  after  they  are  formed  and  not  against  their 
rate  of  reproduction.  In  other  words,  they  re])roduce 
at  a  uniform  rate  throughout  the  infection  hut  ])eriodi- 
callv  large  numbers  of  them  are  destroyed  after  they 
are  formed. 

To  summarize,  we  find  that  the  only  ditlerence  so 
far  found  between  a  nonpathogenic  and  pathogenic 
trypanosome  infection  is  that  the  host  develops,  in  the 
first  case,  a  reaction  product  in  its  serum  which  has  the 
pecuHar  property  of  entirely  inhibiting  all  division  in 
the  parasite,  whereas,  in  the  second  case,  it  does  not. 
That  type  of  resistance  which  is  lethal  to  the  parasites 
after  they  are  formed  is  found  in  both  pathogenic  and 
nonpathogenic  trypanosome  infection.  Such  periodic 
destructions  of  the  parasites  in  the  pathogenic  infec- 
tions are  not  elTective  in  eradicating  the  infection 
because  the  few  remaining  parasites  reproduce  and 
make  good  their  losses.  In  the  nonpathogenic  infec- 
tions, however,  each  periodic  destruction  of  the  para- 
sites is  so  much  gained  by  the  host  because  the 
remaining  ones  cannot  replenish  their  numbers  by 
reproduction  because  of  the  reaction  product  which 
inhibits  their  reproduction. 

Nov.  10,  1924. 
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ANTIGENIC     PROPERTIES     OF     BAC- 
TERIOPHAGE 

LLOYD    ARNOLD 

AND 

EMIL    WEISS 

From  the  Department  of  Bacteriology,  Pathology  and  Preventive  Medicine, 
Loyola   University  School  of  Medicine,  Chicago 

D'Herelle  ^  believes  that  the  phenomenon  of  bac- 
teriophagy  is  produced  by  a  bacteriolytic  ferment-like 
substance  secreted  by  a  microbacterium  (Bacteri- 
ophagum  intestinale  d'Herelle,  1918).  If  this  ultra- 
microbic  parasite  of  the  bacteria  is  killed,  the  l)ac- 
teriophagic  substance  cannot  be  regenerated. 

We  have  pointed  out  the  similarity  between  the  Ivsin- 
antilysin,  or  the  bacteriophage-antibacteriophage  reac- 
tion and  those  of  toxin-antitoxin  as  well  as  those  of 
ferment-anti  ferment  nature.-  We  have  repeated 
d'Herelle's  experiment.  The  time  of  contact  l)etween 
the  bacteriophage  and  alcohol  was  varied  from  three 
hours  to  seven  days.  The  same  concentration  of 
alcohol  was  used.  The  precipitate  was  redissolved  in 
one  half  and  also  in  equal  amounts  of  salt  solution 
(0.85  per  cent.),  as  compared  to  the  original  bac- 
teriophagic  substances  instead  of  the  broth  tube 
method.-'  The  alcohol  precipitate  redissolved  in  salt 
solution  had  all  of  the  properties  of  the  original  bac- 
teriophage. It  produced  lysis  ;  this  lysis  was  transmis- 
sible and  increased  in  power  during  transmission 
through  susceptible  bacteria.  The  lytic  activity  of  the 
alcoholic  precipitate  was  inhil)ited  or  neutralized  by 
bacteriophagic  antiserum.  The  precipitate,  used  as  an 
antigen,  produces  antilysins  that  neutralize  the  lytic 
activity  of  the  soluble  alcoholic  precipitate  as  well  as 
neutralizes  the  phagic  activity  of  the  original  bacterio- 
phage. 

1.  The    Bacteriophage,   Baltimore,    1922. 

2.  Abstr.  of  Bacterid.,  1924,  8,  p.  28;  Jour.  Infect.  Dis..  1924  34. 
p.  317;  ibid.,  1924,  35. 

3.  Jour.    Lab.   &   Clin.   Med.,    1923,  p.    720. 
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Pjaotcriophase  treated  with  nine  ])arts  of  alcohol 
yields  a  precipitate  that  is  soluble  in  normal  salt  solution. 
This  extract  has  all  of  the  properties  of  the  original 
bacteriophatje.  The  lytic  power  of  the  precipitate  can 
be  increased  by  passage  through  susceptible  bacteria ; 
the  antilvsins  ])r()duced  after  animal  inoculation  of  the 
extract  of  the  alcoholic  precipitate  are  the  same  as 
those  produced  as  a  result  of  bacteriophage  injection; 
heat  inactivation  is  the  same  for  both  the  precipitated 
lysins  and  the  original  bacteriophagic  lysins.  We  ha\e 
been  unable  to  substantiate  the  claim  that  the  active 
principle  causing  the  phenomenon  of  bacteriophage  is 
an  ultramicroscopic  parasite. 

Extracts  in  salt  solution  of  alcohol  precipitated  bac- 
teriophage .show  all  the  i)roj)erties  of  the  original 
bacteriophage ;  the  alcohol  precipitated  bacteriophage 
can  be  regenerated  ;  it  is  transmissible,  and  it  produces 
the  same  antibodies. 

Heat  inactivated  bacteriophage  produces  antibodies 
just  as  unheated  bacteriophage  does,  showing  in  this 
way  a  "toxoid"  alteration  similar  to  toxins  and  lysins. 
This  inactivated  bacteriophage  neutralizes  antibacterio- 
phagic  serum,  demonstrating  the  presence  of  a  toxo- 
phore  and  haptoj)hore  group. 

Antibacteriophagic  bodies  are  salted  out  from  the 
antiserum  witli  the  euglobulin  fraction. 

Nov.  10.  1924. 


THE     pn     LIMITS     OF     GROWTH     AND 
THE     REACTION     CHANGES     PRO- 
DUCED    IN     MEDIUMS     BY 
COCCIDIOIDES     IM- 
MITIS 

WARNER     S.     BUMP  * 

Fyoiii    the  Pathological   Laboratory   of  St.   Luke's   Hosfital 

Because  of  the  plausibility  of  some  vegetable  inter- 
mediate host  being  necessary  for  the  natural  life-cycle 

*  The  John   Jay   Borland  Fellow   in   Medicine. 
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of  Cocciclioides  immitis,  a  study  of  the  growth  limita- 
tions of  the  mycehal  form  of  the  organism  is  made. 

The  following  are  the  conclusions  hased  upon  the 
observations  recorded  ^ : 

1.  The  mold,  Coccidioides  immitis,  grows  well  on 
the  simplest  of  mediums,  requiring  only  a  small  amount 
of  nitrogen  for  growth. 

2.  It  is  an  obligate  aerobe  for  growth  in  the  mycelial 
form. 

3.  It  does  not  belong  to  the  group  of  nitrogen-tixing 
organisms. 

4.  It  grows  well  in  mediums  with  the  great  pn  \aria- 
tion  of  from  2.02  to  12.13  and  therefore  can  easily 
withstand  the  extremes  of  pu  change  in  the  soil. 

5.  It  does  not  by  its  growth  ferment  dextrose,  lactose, 
saccharose,  or  maltose. 

6.  Ammonia  is  a  product  of  its  growth,  greater 
amounts  being  formed  in  the  more  acid  mediums  until 
a  critical  point  (/iii6)  is  reached. 

Dec.  8,  1924. 


DISSEMINATED     NODULAR     HYPERPLASIA 

OF    THE    LIVER    FOLLOWING    ACUTE 

YELLO\\'    ATROPHY 

A     DE.MONSTRATION 

E.      R.      LeCOUXT 

From  the  Pathological  Laboratory  of  Rush  Medical  College 

Dr.  LeCount  presented  a  liver  sent  him  for  examina- 
tion by  Dr.  Frederick  Epplen  of  Spokane,  \\'ash.,  who 
obtained  it  by  a  postmortem  examination  of  the  body  of 
a  young  man  who  died  at  the  age  of  22  years. 

Five  years  before  death  the  man  had  become  jaun- 
diced, and  this  never  cleared  up  altogether,  although 
less  marked  at  intervals.  There  were  frequent  bowel 
movements,  weakness,  swelling  of  the  feet,  and  for  the 
last  two  months  of  life,  ascites,  marked  jaundice  and 

1.  A  complete  report  is  published  in  the  Journal  of  Infectious 
Diseases. 
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(lys]inoe:i.  'I'lu'ie  was  no  jiain  until  the  final  two  or 
three  (lavs  of  life,  when  it  was  severe  ami  general  in 
the  alxlonien  ;  tenderness  of  the  alidonicn  and  a  hii^h 
fever  a])peared  at  the  same  time. 

At  the  necro])sy  a  generalized  acute  serot'ihrinous 
l)eritonitis  was  found,  with  large  masses  of  tihrin,  a 
moderate  jaundice,  slight  anasarca,  considerahle  fluid  in 
the  left  pleural  cavity,  jietechial  hemorrhages  in  the 
dorsal  part  of  the  epicardium.  in  the  visceral  pleura  of 
each  lung  and  ])eritoneum  covering  the  pancreas,  the 
spleen  six  or  seven  titties  its  normal  size  with  some 
increase  of  stroma  and  ])assive  hyperemia,  the  stomach 
dilated  and  its  lining  with  an  etat  mamelonne  of  pro- 
ductive chronic  inflammation. 

At  the  necroi^sy  no  estimates  of  weights  were  made. 
The  body  was  that  of  an  unusually  tall  man,  over  6  feet. 
The  front  edge  of  the  liver  was  abo\e  the  costal  margin 
the  width  of  three  fingers. 

The  liver  (demonstrated)  has  been  in  formalin  for 
some  time  and,  although  small,  weighs  1,530  grammes. 
Its  largest  dimensions  are  22x17x12x9  cm.,  the 
last  two  being  the  thickness  front  to  back  of  the  right 
and  left  lobes  respectively. 

Externally  most  of  the  nodules  project  dorsally  from 
the  right  lobe  and  ventrally  from  the  left.  The  largest 
is  near  the  front  edge  of  the  right  lobe,  8x6  cm.,  and 
grown  out  so  as  to  project  from  the  general  liver 
level  4.  It  is  just  to  the  right  of  the  groove  for  the 
gall  bladder  and  dorsally  fuses  with  another  outcrop- 
ping nearly  as  large  at  the  site  of  the  impressio  duo- 
denalis.  Such  gross  outgrowths  are  all  made  up  of 
coalescent  smaller  nodules,  although  this  is  not  as 
apparent  externally  as  on  surfaces  made  by  cutting. 
The  projecting  nodules  overlie  the  adjacent  liver  tissue 
in  places  so  that  crevices  several  millimeters  deep  occur 
between  them. 

On  surfaces  made  by  cutting,  something  resembling 
a  pattern  is  present  in  the  nodules,  units  of  structure 
or  primary  nodules  from  4  to  10  or  12  mm.  in  diameter, 
and  these  possess  in  common :  scalloped  sharply- 
demarked  edges ;  a  deep  green  color  from  bile  reten- 
tion, slightly  mottled  with  paler  green  or  gray-green, 
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and  about  and  between  them  something  resembUng; 
narrow  fibrous  bands.  These  smaller  unit-nodules,  if 
such  a  term  be  allowable,  are  set  together  closely  and 
compose  the  larger  masses,  such  as  those  which  project 
from  the  dorsal  surface  of  the  right  lobe.  Fused  with 
one  another,  they  project  also  from  the  front  of  the 
left  lobe  as  a  thick  plaquelike  mass  beset  with  shallow, 
short  furrows  and  pits.  These  unit-nodules  occupy 
fully  one  half  of  the  right  lobe  and  are  mainly  coales- 
cent  and  dorsal.  In  the  left  lobe  they  are  more  discrete. 
The  tissue  between  the  nodules  is  not  stained  witli 
bile  and  for  the  most  part  is  devoid  of  anything  which 
even  with  a  hand  lens  resembles  lobule  markings. 

Dec.  8.   1924. 


STRATIFIED     SQUAMOUS     CELL     CAR- 
CINOMA    OF    THE     BODY     OF 
THE     UTERUS 

EDWTX     I'.     llIRSCll 

From   the  I'atlwloc)ical  Laboratory  of  Si.   Luke's   Hos/^itaL   Chicago 

'J'hree  carcinomas  of  the  fundus  of  the  uterus  con- 
taining stratified  squamous  epithelium  are  reported. 
The  origin  of  these  cells  in  the  fundus  is  discussed. 

The  complete  report  is  published  in  tlie  .\rchk\'s  nf 
Surgery,  Decemlier.  1525.  11:957-964. 

December  8.  1924. 


TISSUE     CHANGES     AFTER     EXPERI- 
MENTAL    DEEP     ROENTGEN 
IRRADIATION 

ANATOLE     KOLODXV 
ABSTRACT 

The  histological  changes  in  the  liver,  the  kidneys, 
the  spleen  and  the  intestinal  tract  following  deep  seated 
Roentgen    irradiatifin    and    the    influence   of    Roentgen 


138 


irradiation  on  the  coaj^ulal)ility  of  l)loo(l  were  studied 
experimentally  on  rabbits.  The  results  led  to  the 
followin*]^  ecinclusions  : 

l-^xperiniental  intensixe  deep  Roentgen  irradiation 
produces  detinite  anatomical  changes  in  the  liver,  the 
kidneys,  the  spleen  and  the  intestines,  which  play  a 
certain  role  in  the  etiology  of  radiation  toxemia. 

The  main  features  of  these  histopathologic  changes 
are : 

1.  A  destruction  of  lyinpliocytcs,  which  is  especially  promi- 
nent in  the  spleen. 

2.  .\  disintegration  of  erythrocytes  in  all  the  organs 
studied  with  ahundant  hemosiderin  formation  in  the  reticnlo- 
endothelial   apparatus   of   these   organs. 

3.  Degenerative  vascular  changes  with  sul)sequent  throm- 
bosis of  the  vessels. 

The  destruction  of  lymjihocytes  and  the  disappear- 
ance of  the  Malpighian  follicles  in  the  spleen  with  the 
overgrowth  of  the  reticular  elements  of  the  splenic 
pulj)  are  the  biologic  basis  for  the  increase  of  the 
coagulability  of  blood  after  irradiation. 

Dec.  8,  1924. 


THE     PATHOLOGY.    BACTERIOLOGY    AND 

LALMUNOLOGY     OF     A     CASE     OF 

GENERALIZED     TORULA 

INFECTION 

B.     Z.     RAPPAPORT 

AND 

BERTHA     KAPLAN 

A     complete     report     is     published     in     the     Archives     of 
Pathology,  May,  1926,  1:720-741. 

January  12,  1925. 
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THE     FRACTIOXATIOX     OF     AX     IMMUNE 
SERUM     BY     ELECTRODIALYSIS 

ARTHUR     LOCKE  * 

From   the  Pathological  Laboratory   of  St.   Luke's   Hospital.   Chicago 

The  immune  substances  of  immune  serums  are  asso- 
ciated with  their  proteins.  The  ultimate  isolation  of 
the  immune  substances  entails  the  fractionation  of  the 
immune  serum  proteins,  discarding  those  proteins 
which  are  inert  and  further  fractionating  those  with 
which  considerable  immune  activity  is  associated. 

It  is  very  possible  that  all  of  the  pure  proteins  are 
little  soluble  in  pure  water.  They  remain  suspended  in 
solutions  such  as  blood  serum  by  virtue  of  the  presence 
in  those  solutions  of  stabilizing  inorganic  ions.  Some 
of  the  proteins  require  the  merest  trace  of  salt  or  of 
carbonic  acid  to  remain  in  solution.  So  that  a  method 
of  progressive  salt  removal  from  a  protein  solution  such 
as  blood  serum  affords  a  method  for  the  separation  of 
the  protein  groups  from  one  another.  The  method  is 
equivalent  to  a  process  of  fractional  crystallization 
where  the  solubilities  of  the  components  are  gradually 
reduced  by  salt  removal  instead  of  by  cooling.  And,  as 
in  crystallization,  each  fraction  must  l)e  re-flocculated 
several  times  before  it  can  be  purified  from  its  easily 
absorbed  neighbor  proteins. 

Simple  dialysis  is  capable  of  removing  traces  of  salt 
from  protein  solutions  only  with  infinite  slowness.  It 
is  necessary  to  draw  out  the  ions  by  electrolysis.  The 
a])paratus  which  Dr.  Hirsch  and  I  have  improved  and 
simplified  for  this  purpose  consists  of  two  dialyzing 
thimbles  supported  within  a  small  beaker  and  provided 
with  water  circulation  and  carbon  electrodes.  The 
serum  is  placed  in  the  beaker,  and  the  dialyzing  water 
circulates  within  the  thimbles.  In  addition,  an  electric 
current  passes  between  the  two  carbon  electrodes,  pull- 
ing the  ions  from  the  serum  through  the  thimble  walls 
to  where  they  can  be  washed  away. 

*  Seymour  Coman  Fellow  in  the  Application  of  Chemistry  to  Medicine, 
The  University  of  Chicago. 
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It  is  difficult  (luriti!^  the  process  of  electro-dialysis  tt> 
keep  the  serum  from  becoming  so  acid  that  ])roteins, 
and  especially  the  immune  proteins,  are  denatured.  We 
have  found  that  this  may  be  prevented  either  by  a  pre- 
liminary tive-fold  dilution  of  the  serum  or  by  the  circu- 
lation of  a  solution  of  calcium  bicarbonate,  tap-water, 
through  the  dialyzing  thimbles.  Heat  dcnaturation  due 
to  the  use  of  too  high  a  current  dro])  has  also  to  be 
avoided. 

A  fractionation  process  equivalent  to  recrystalliza- 
tion,  employing  the  principle  of  electrodialysis  exclu- 
sively, is  very  tedious  and  presents  no  particular 
advantage  over  simpler  methods  of  isoelectric  sep- 
aration. 

Tabi.k  1. —  7 Vir  Siratificaliun  uf  the  Scrum  Proteins  During 
Elcctro-Dialvsis 


Voliiiiie 
Sample  in   C.r. 

Original     scrum 47 

Clear  layer    26 

Middle  layer 1.^ 

Bottom  layer    J< 


But  in  improving  and  simplifying  the  apparatus  for 
the  electrodialysis  of  anti-diphtheritic  serum  as  patented 
by  the  German  Elektro-Osmose  Gesellschaft,  we  elim- 
inated the  continuous  stirring  of  the  serum  and  were 
at  once  struck  by  the  phenomenon  of  stratification 
which  ensued  in  the  serum.  Because  they  lower  sur- 
face tension,  proteins  accumulate  in  the  liquid  surface 
and  bind  electrolytes  to  that  surface.  Consequently  the 
electric  conductance  is  greater  there  and  the  flocculation 
of  the  surface  globulins  is  more  rapid.  There  com- 
mences a  downward  clearing  in  which  the  proteins 
which  most  strongly  influence  the  surface  tension,  and 
they  are  the  immune  proteins,  go  down  the  fastest. 

As  an  example,  tabulated  in  the  accompanying  tables, 
the  beaker  is  filled  with  a  serum  containing  666  units  of 
rabbit  anti-sheep  red  cell  hemolysin  to  the  c.c.  This 
serum  was  l)led  from  rabbits  which  had  been  injected 


Titer. 

Nitrogen 

Nitrogen 

Units 

Milligrams 

Milligrams 

per   C.c. 

per  C.c. 

per  Unit 

666 

11.2-1-5 

0.017 

7 

10.0  -+-  5 

1.4 

1.300 

11.0  -t-  5 

0.008 

1,800 

19      ■+-  I 

0.011 

141 


intraperitoneally  ten  days  previously  with  a  suspension 
of  washed  sheep  cells.  The  hemolytic  unit  is  that  vol- 
ume of  the  serum  which  is  just  sufficient  to  completely 
hemolyse  0.5  c.c.  of  a  5  per  cent,  sheep  cell  suspension 
in  the  presence  of  complement.  Each  hemolytic  unit 
is  associated  with  0.017  mg.  of  nitrogen,  which  was 
determined  by  the  micro-Kjeldahl  method.  After  six 
hours  electro-dialysis  against  tap-water  at  a  voltage  ris- 
ing from  18  to  2h  volts,  the  top  zone  of  26  c.c.  contains 
only  seven  hemolytic  units  to  the  c.c,  one  unit  associ- 
ated with  1.4  mg.  of  nitrogen.  An  intermediate  zone 
of  13  c.c.  contains  1.300  units  to  the  c.c,  one  unit  asso- 
ciated with  0.008  mg.  of  nitrogen,  and  the  bottom  layer 

Table  2. — The  Progress  of  the  j'ractioiiation 

Milligrams 
.Stage  of  the  of   Nitrogen 

Fractionation  per  Unit 

Original   serum    0.017 

After    stratification     0.008 

After   loss   of  euglobulin   and  albumin 0.004 

After   restratification,   flocculation   and    drying 0.0008 

Distilled  water  extracts  of  "sensitized"  stroma  as  discussed  in 

text     0.00006 


contains  1.800  units  to  the  c.c.  one  unit  associated  with 
0.011  mg.  of  nitrogen.  The  central  and  bottom  layers 
contain  considerable  inert  euglobulin  which  precipitates 
when  the  solution  is  diluted.  The  central  layer  already 
illustrates  a  fractionation  from  50  per  cent,  of  the 
serum  protein. 

The  intermediate  layer  is  further  electrodialysed 
against  distilled  water,  after  removal  of  euglobulin, 
when  a  sticky  gum  is  obtained  upon  the  bottom  of  the 
beaker  of  such  potency  that  one  unit  is  associated  with 
only  0.0008  mg.  of  nitrogen.  This  gum  may  be  dried 
and  preserved  with  negligible  loss  in  potency. 

This  gum  represents  even  yet  a  highly  impure  prepa- 
ration of  the  immune  hemolysin.  We  have  prepared 
extracts  of  sheep-cell  stroma  which  have  been  allowed 
to  absorb  immune  hemolysin  from  a  hemolytic  serum 
and    have   been    subsequently    washed    free    from    the 
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serum  proteins.  These  extracts  have  been  reported  by 
others  as  "protein-free."  l)ut  have  been  determined  by 
us  t(i  contain  as  niucli  as  O.OCXXX)  mg.  of  nitrogen  per 
unit.  We  have  tiocculated  the  active  material  from 
one  of  these  extracts  but  not  in  a  sufficiently  large  and 
satisfactorv  samjiie  for  comparison  with  material 
obtained  by  direct  fractionation  of  tlie  serum. 

In  conclusion,  I  hoy>e  that  I  have  made  clear  the  basic 
principles  of  isoelectric  reflocculation  and  the  advanta- 
geous employment  of  the  higher  surface  activity  of 
immune  psuedogloliulin,  which  have  enabled  Dr.  Hirsch 
and  myself  to  (juantitatively  conserve  the  potency  of 
an  immune  serum,  the  rabbit  anti-sheep  red  cell  hemoly- 
sin, while  concentrating  to  a  value  of  only  0.0008  mg. 
of  nitrogen  per  unit. 

Tan.  12,  1925. 


STUDIES     ON     EXPERIMENTAL 
AMYLOIDOSIS 

RICHARD     H.     JAFFE 

Experimental  amyloidosis  can  easily  be  produced  in 
mice  by  repeated  intramuscular  injections  of  nutrose 
(sodium  caseinate).  The  beginning  of  the  amyloid 
degeneration  can  be  observed  after  40-70  injections,  the 
organ  first  affected  being  the  spleen.  Later,  amyloid 
appears  in  the  liver,  kidneys,  adrenals,  intestine,  pan- 
creas, gallbladder,  heart  and  ovary. 

The  amyloid  gives  the  three  microchemical  reactions 
typical  of  this  substance,  and  it  often  forms  radiar- 
fibrillar  structures  resembling  crystals.  In  the  liver, 
the  amyloid  may  become  dissolved  or  phagocyted  by 
proliferating  endothelial  cells,  though  the  injections  are 
continued. 

The  amyloidosis  is  explained  by  the  coincidence  of 
an  excessive  protein  cleavage  with  an  increased  capil- 
lary permeability. 

Jan.   12.   1925. 
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TRUE     CHOLESTEATOMA     OF     THE 
CAECUM 

CHARLES     E.     HUMISTON 

AND 

EUGENE    C.     PIETTE 

From   the   West  Suburban  Hospital,   Oak  Park,  III. 

A  complete  report  is  published  in  the  T.  A.  M.  A.  March  21. 
1925.  84:874-876. 

Februarv  9,   1925. 


PAROVARIAN      CYST      OF      UNUSUAL 

SHAPE     (PERSISTENT     WOLFFIAN 

DUCT?) 

EUGENE     C.     PIETTE,     M.D. 

From  the  West  Suburban  Hospital,  Oak  Park,  HI.     Read   before 
Chicago  Pathological  Society 

Althou^di  the  rests  of  the  embryonic  structures — 
epoophoron,  paroophoron  and  appendix  vesiculosa  of 
the  tube — are  often  present  in  the  region  of  the  ovary. 
we  found  no  complete  description  of  tlieir  norma! 
appearance.  As  to  the  pathology  of  these  formations 
very  little  is  known.  That  is  the  reason  for  reporting 
our  case,  where  a  cyst  of  quite  unusual  form  was 
found  in  the  abdominal  cavity,  being  associated  with 
the  ovary.  We  were  unal)le  to  find  any  similar  case 
in  the  literature.    The  history  is  as  follows : 

Miss  E.  D.,  white,  aged  23  years,  patient  of  Dr.  Woof, 
was  admitted  to  the  West  Suburban  Hospital  September  25 
with  a  diagnosis  of  "subacute  appendicitis."  She  had  an  attack 
of  abdominal  pain  in  June  and  then  another  attack  a  week 
before  admission.  Menstruation  regular,  the  last  period  being 
August  26.  Examination  was  negative  except  for  a  tender- 
ness  over    McBurney's   point. 

Operation  was  performed  by  Dr.  Woof  on  the  same  day. 
Appendix  was  removed  and  also  a  large  cyst  attached  to  the 
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Fig.   1. — Gross  appearance  of  the  cyst. 
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right   ovary   with   a   thin   pedicle.      Postoperative   course    was 
normal,  and  the  patient  left  the  hospital  October  4. 

Grossly  the  thin  sac  is  transparent,  has  the  form  of 
a  spindle  and  in  profile  is  roughly  crescentic.  It 
measures  18  cm.  in  length  and  2  cm.  in  its  widest 
diameter.  The  wall  is  about  0.1  of  a  millimeter  thick, 
is  thrown  into  irregular  rather  deep  folds  and  has  no 
visible  blood   vessels.     Xo   pedicle   is   present'  so   that 


Fig.    2. — Wall    of    the    cyst    under    high    dry    power.      Note    absence    of 
the   vessels. 

the  impression  is  given  that  it  was  loose,  or  that  the 
attachment  is  small.  l)Ut  independent  of  any  communi- 
cation with  an  abdominal  viscus. 

The  fluid  content  of  the  sac  is  clear,  watery,  showing 
no  formed  elements  in  the  hanging-drop  preparation  and 
only  traces  of  albumin  on  chemical  examination. 

In  paraffin  sections  the  cyst  wall  is  seen  to  be  made 
up  of  thin  collagen  fibers  lined  by  two  or  three  inner 
sheets   of    flat   cells.     The   serous   covering   is   absent, 
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pn)l)al)ly  being  lost  in  handlinij,  since  the  cyst  was 
delivered  to  the  laboratory  in  a  gauze  dressing. 
Although  similar  formations  associated  with  the  ovary, 
such  as  the  i)aroophoron,  epoophoron  and  appendix 
vesiculosa  usually  have  a  distinct  vascular  supply,  no 
vessels  were  to  be  found  in  the  cyst  wall  even  after 
careful  search.  The  absence  of  vessels,  it  seems. 
resulted  -from  a  torsion  of  the  pedicle  at  an  earlier 
stage,  the  sac  being  sufficiently  thin  to  be  adequately 
nourished  through  imbibition  of  ])eritoneal  fluid. 


Fig.  3. — Partial  reconstruction  of  the  Wolffian  duct  (pn)  and  definitive 
kidney  (9  mg.),  Schreiner  in  Hertwig's  Handbuch  der  Entwicklungs- 
geschichte.  Human  fetus  about  5  weeks  old.  Note  the  resemblance  of 
the  folded  Wolffian  duct  to  the  cyst,  figure   1. 

As  to  the  nature  of  this  cyst  it  seems  permissible 
to  suggest  its  origin  from  a  persistant  Wolffian  duct  on 
the  basis  of  similiarity  of  the  shape  of  the  cyst  to 
the  reconstructed  embiyologic  models  of  the  \\  olffian 
duct  and  the  folded  condition  of  the  wall  in  both.  The 
difference  in  the  morphology  of  the  cells  lining  the 
two  structures  can  be  readily  explained  on  the  basis  of 
local  conditions  for  it  is  well  known  that  epithelium 
can   assume   various    forms   according   to   pressure,   or 
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other  factors  (prosoplasia).    The  flattening  of  the  cells 
lining  the  cyst  is  therefore  no  objection  to  the  assump- 
tion that  this  represents  a  dilated  Wolffian  duct. 
February  9.  1925. 


HISTOPATHOLOGY     OF     AGRANU- 
LOCYTIC    AXGIXA 

EUGENE    C.     PIETTE 

From   the   West  Suburban   Hosfital.   Oak  Park,  III. 

A  complete  report  i.s  pul)lished  in  the  J.  A.  M.  A.  May  9. 
1925,  84:1415-1416. 

February  9.  1925. 


EVIDENCE     OF     NERVOUS     CONTROL 
OF     LEUCOCYTIC     ACTIVITY 

E.     F.     .MUELLER 

A  complete  report  is  published   in  the  Archhcs  of  Internal 
Medicine,  February.  1926.  37  pp.  268-280. 

February  9.  1925. 


THE    RELATION     BETWEEN    BLOOD    VOL- 
UME    AND     BLOOD     PRESSURE 
IN     ANAPHYLACTIC     AND 
PEPTONE    SHOCK* 

J.    P.    SIMONDS 

From  the  Department  of  Pathology.  Korth-vestcrn   University 
Medical  School 

SUMM.ARV 

1.  In  most  dogs  there  is  an  evident  increase  in  blood 
concentration  and  a  reduction  in  blood  volume  during 
anaphylactic  and  peptone  shock. 

•  The  entire  paper  will  appear  in  the  American  Journal  of  Physiology. 
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2.  In  a  small  iierccnta<j;c  of  clogs  there  is  apparently 
a  decrease  in  concentration  and  an  increase  in  l)]oo(l 
\-olume  in  these  conditions  in  s])ite  of  the  marked  fall 
in  hlood  jiressure. 

3.  In  non-fatal  peptone  shock  the  hlood  pressnre 
regains  its  normal  level  hefore  the  hlood  volume  is  com- 
])leteiy  restored. 

4.  Maintaining  hlood  \olume  at  its  normal  level  hv 
the  intravenous  injection  of  ])hysiological  salt  solution 
does  not  prevent  the  fall  in  hlood  pressure.  Restoring 
the  normal  hlood  \-oIuiiie  l)y  the  same  means  does  not 
cause  a  rise  in  hlood  pressure. 

Feb.  9,  1925. 


CARCL\(  )MA     OF     ABERRANT     THYROID 
GLAXl)     WITH     METASTASIS 

A     CASE     REPORT  * 

MILLARD     T.     NELSEN 
A.     C.     IVY 

From  the  ^fcdical  Scriicc  of  Drs.  A)tdcis  Fiick.  Aiignstana  Hosf^ital, 
Chicago 

The  following  case  report  is  given  hecause  of  its 
variety,  and  in  possihle  explanation  of  some  of  the 
bizarre  growths  and  metastasis  seen  in  malignancies  of 
the  thyroid,  both  when  the  thyroid  is  involved  itself,  or 
in  cases  where  it  arises  in  thyroid  tissue  completely  iso- 
lated from  the  true  gland.  L.  B.  Wilson*  in  reporting 
290  cases  of  malignant  tumors  of  the  thyroid  mentions 
one  case  similar  to  the  following : 

Patient  J.  N.,  a  single  male  laborer,  68  years  of  age,  entered 
Angustana  Hospital  on  the  medical  service  with  a  complaint 
of  pain  and  tingling  throughout  arms  and  shoulders.  Three 
months  prior  to  entrance,  he  had  experienced  an  attack  of 
sharp  pain  in  region  of  xyphoid  and  epigastrium,  which  later 
seemed  to  extend  upward  into  right  shoulder  girdle  and  arm. 

*  L.  B.  Wilson.  Malignant  Tumors  of  the  Thyroid,  Annals  of  Surgery, 
August,    1921,   p.   177. 
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During  the  past  three  weeks  pain  in  the  left  arm  has  been  more 
constant  and  severe  than  in  right.  He  has  noticed  in  the  past 
six  months  that  it  is  easier  to  breathe  in  recumbent  than 
standing  posture. 

The  past  history  reveals  an  acute  bronchitis  and  subsequent 
pneumonia  three  years  ago,  with  recurrent  attacks  of  pharyn- 
gitis for  over  two  years.  Usual  weight  is  170  pounds,  but  at 
present  136.  He  sleeps  poorly,  but  appetite  is  good.  No 
venereal  diseases.  He  has  been  deaf  for  years.  The  pain  in 
arms  and  weakness  have  kept  him  from  work  for  over  one 
month. 

The  admission  physical  examination  presents  a  deaf  male 
in  poor  nutrition  with  facial  expression  of  anxiety  and  con- 
cern, and  showing  evidence  of  pain  on  movement  or  change 
of  posture  in  bed.  The  pupils  are  round,  react  readily,  but 
left  is  slightly  larger  than  right.  Xose,  prominent  because 
of  moderately  large  rhinophyma.  Tonsils,  cryptic  masses, 
hypertrophied.  Thyroid,  normal  consistence,  distinct  but  not 
enlarged.  Chest,  anterior  posterior  diameter  increased  with 
tendency  toward  barrel  shape;  no  external  tenderness;  slight 
dyspnea  when  sitting  up;  superficial  blanched  scars  over 
anterior  chest  wall  as  result  of  previous  "electric  treatments" 
three  years  ago;  emphysematous  chest  with  scattered  course 
rales  over  greater  portion  with  no  areas  of  compression  noted. 
Vascular  system  negative  except  for  mild  brachial  and  radial 
arteriosclerosis.  Blood  pessure  124/88.  Extremities,  slight 
clubbing  of  finger  tips. 

During  the  next  two  weeks  there  developed  a  bark-like 
cough,  and  profuse  watery  sputum  ;  severe  dyspnea  on  assum- 
ing erect  posture,  but  partly  relieved  by  left  recumbent  position 
with  head  acutely  flexed  on  thorax.  This  position  was  main- 
tained almost  constantly.  The  following  week  an  inspiratory 
and  expiratory  stridor  developed,  with  gradual  loss  of  strength, 
profuse  sweating,  slight  bluencss  of  upper  half  of  thorax,  neck 
and  face.  Percussion  showed  increased  widening  of  manubrial 
dullness,  more  to  left  of  midline  than  to  right.  Fluoroscopic 
examination  demonstrated  a  nonexpansile  mass  in  upper 
thorax  whose  left  border  apparently  pulsated,  but  with  right 
indefinitely  fixed. 

The  irregular  pupil,  indefinite  resistance  in  jugular  notch, 
the  fluoroscopic  and  percussable  mass  in  anterior  upper  thorax 
with  progressive  respiratory  distress,  loss  of  weight  and 
strength,  watery  profuse  sputum,  bark-like  cough,  and  two 
negative  W'assermann  reactions  led  to  a  diagnosis  of  a  rnalig- 
nant  tumor  of  the  mediastinum.  Operation  deemed  inadvisable 
because  of  patient's  condition.     Patient  died  suddenly,  preceded 
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a  few  hours  by  an  acute  gastric  dilatation  with  bloody  gruinous 
vomitus.  and  progressive  respiratory  distress. 

.■iiitflf^sy:  The  body  is  that  of  a  poorly  nourished  emaciated 
man  of  about  65  years  of  age.  The  abdomen  is  markedly 
distended.  Furtiicr  e.Ntemal  examination  of  skin  and  skeleton 
is  negative. 

The  intestines  are  markedly  distended  with  gas  down  to  the 
mid-point  of  the  transverse  colon,  where  a  band  of  fibrous 
adhesions  causes  an  obstruction.  On  opening  the  colon 
pro.ximal  to  the  obstruction  it  is  found  that  the  lumen  barely 
permits  the  passage  of  the  ungloved  little  finger.  The  colon 
beyond  the  point  of  obstruction  is  empty  and  normal. 

The  stomach  is  markedly  distended  with  approximately 
1.5  liters  of  brown  fluid  which  contains  much  black  coffee 
ground  looking  material.  No  point  of  hemorrhage  is  to  be 
found   in  the  esophagus,   stomach  or  intestine. 

The  kidneys,  spleen,  pancreas,  l)ladder  and  prostate  grossly 
appear  to  be  normal. 

The  liver  is  not  enlarged.  Near  the  edge  of  the  lower 
right  lobe  of  the  liver  there  is  a  glandular  tumor  mass  3  cm. 
in  diameter,  appearing  to  l)e  a  metastasis  from  some  primary 
tumor. 

There  is  approximately  250  c.c.  of  bloody  straw  colored 
fluid  in  each  pleural  cavity  and  100  c.c.  of  clear  straw  colored 
fluid  in  the  pericardial  cavity. 

The  lungs  are  emphysematous,  hypcrcmic  and  edematous, 
and  the  trachea  is  filled  with  slightly  bloody,  frothy,  sero- 
mucous  material.     No  nodules  are  present  in  the  lungs. 

The  heart  and  blood  vessels  are  normal. 

In  the  right  fifth  rib  just  anterior  to  the  mid-axillary  line 
there  is  a  tumor  mass  2  by  1.5  cm.  in  size  that  replaces  the 
bony  structure  of  the  rib  at  that  point.  At  this  point  the 
rib  is   fractured — a   pathological   fracture. 

There  is  an  elipsoidal  tumor  6  by  12.5  cm.  located  behind 
the  medial  fourth  of  the  right  clavicle  extending  2  cm.  above 
and  10  cm.  below  the  clavicle.  It  is  closely  adherent  to  the 
right  posterior  aspect  of  the  trachea  7  cm.  below  the  cricoid 
cartilage,  at  which  point  the  trachea  is  displaced  to  the  left 
and  is  "saber-shaped."  The  esophagus  is  displaced  to  the  left 
and  lies  posterior  to  the  tumor.  The  tumor  is  hard  and 
nodular  and  does  not  infiltrate  the  surrounding  tissues.  The 
tumor  shows  no  perforation  into  the  esophagus  or  trachea. 

On  section  the  tumor  appears  to  be  composed  of  glandular, 
osseous  and  cartilagenous  tissue. 

The  two  lobes  and  isthmus  of  the  thyroid  are  of  normal 
size,  shape  and  appearance  and  have  no  connection  with  the 
tumor  mass. 
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Anatomic  Diagnosis:  Intestinal  obstruction  with  acute  dila- 
tation of  the  stomach;  carcinoma  of  an  accessor}-  thyroid 
with  metastases  to  the  liver  and  right  fifth  rib ;  edema, 
hyperemia  and  emphysema  of  the  lungs  with  a  sero-sanguinous 
exudate  in  the  pleural  cavities,  serous  pericarditis ;  pathological 
fracture  of  the  right  fifth  rib. 

Histologic  Examination:  Sections  through  the  primary 
tumor  shows  that  it  is  composed  chiefly  of  parenchymatous 
tissue  surrounded  by  a  dense  (1  mm.  thick)  fibrous  capsule. 
The  tissue  that  was  grossly  thought  to  be  osseous  and  carti- 
lagenous  on  histologic  examination  proves  to  be  calcified  and 
dense  connective  tissue.  The  parenchymatous  tissue  presents 
areas  with  the  appearance  of  normal  thj-roid  with  acini  con- 
taining colloid,  of  hyperplasia,  of  foetal  adenoma  and  of 
carcinoma  of  the  thyroid. 

Section  through  the  metastasis  in  the  rib  presents  the 
appearance  of  foetal  adenoma  and  hyperplasia  of  the  thyroid. 

Section  through  the  metastasis  of  the  liver  presents  the 
appearance  of  normal  thyroid  with  acini  containing  colloid, 
of  hyperplasia  and  of  carcinoma  of  the  thyroid. 

Section  through  the  normal  appearing  lobes  of  the  thyroid 
shows  the  anatomical  normal  thyroid  to  be  normal  in  some 
areas  and  slightly  hyperplastic   in  others. 

Histologic  Diagnosis:  Carcinoma  of  an  accessory  thyroid 
with  metastases  to  the  liver  and  right   fiftli  rib. 

March  9,  1925. 


FOOT-AXD-MOUTH     DISEASE 
L.    E.    D.KY 

Foot-and-mouth  disease  is  a  disease  of  bisulcates  to 
which  cattle  and  hogs  are  the  most  susceptible,  and  it  is 
one  of  the  most  hio;hly  contagious  plagues  known  to 
science. 

This  disease  has  never  gained  a  permanent  foothold 
in  the  United  States,  but  has  been  a  permanent  pest  to 
the  live  stock  industry  of  Continental  Europe  and  the 
Orient  for  centuries. 

The  United  States  has  been  visited  by  this  plague  on 
several  occasions.  The  most  noteworthy  visitations 
were  in  1902,  when  the  di.sease  spread  over  a  portion  of 
the   New   England   states ;  in    1908,  when   the  disease 
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appeared  in  Xew  ^'()rl^^  Pennsylvania.  Maryland,  Ohio 
and  Michijjan;  in  1914,  when  the  disease  made  its 
apjiearance  in  Michis^an  and  spread  to  twenty-two 
states  before  it  was  controlled.  The  last  outbreak  made 
its  ajipearance  in  the  Bay  district  of  California  in  the 
beginning  of  1924  and  spread  to  sixteen  counties  w-ithin 
the  state  before  it  was  controlled.  During  September 
of  the  same  year  it  made  its  aj^pearance  in  the  neigh- 
borhood of  Houston.  Texas,  where  it  spread  to  nine 
herds,  when  it  was  quickly  checked. 

Up  to  the  ])resent  time  the  causative  factor  of  foot- 
and-mouth  disease  has  not  been  fully  determined. 
Loffler  and  i'^rosch,  Xocard  and  Roux  proved  that  the 
virus  of  the  disease  will  pass  through  the  filters  of 
Chamberlain  and  Berkefeld.  but  is  partially  retained  by 
the  denser  Kitasato  filter.  It  has  not  yet  been  possible 
to  denu)nstrate  the  organisms  either  by  staining  or  by 
cultivation.  The  virus  therefore  must  be  looked  upon 
as  an  extremely  minute  ultramicroscopic  micro- 
organism. About  a  year  ago  Frosch  and  Dahmen,  of 
Berlin,  reported  that  they  believed  they  were  able  to 
cultivate  the  organism  of  foot-and-mouth  disease,  but 
their  work  has  not  been  fully  accepted. 

The  virus  is  contained  in  its  purest  state  in  the  con- 
tents of  the  vesicles  which  develop  in  the  early  onset  of 
the  disease.  The  blood  is  also  infectious  in  the  early 
stages  of  the  disease,  as  well  as  the  various  secretions 
of  the  body. 

In  strong  healthy  animals  the  first  symptoms  noticed 
are  rigors,  elevation  of  the  temperature  to  104-108.  and 
loss  of  appetite.  These  prodromal  symptoms  are  soon 
followed  by  \esicle  formation  on  the  inner  surface  of 
the  lips,  tip  and  dorsal  surface  of  the  tongue,  dental 
pad,  muzzle,  and  commisure  of  the  interdigital  space 
and  coronary  band  of  the  feet,  and  frequently  the  udder 
and  teats.  The  vesicle  formation  in  the  oral  cavity  is 
very  extensive.  The  vesicles  soon  rupture  and  the 
mucous  membrane  sloughs,  leaving  the  inner  surface  of 
the  lips,  dental  pad,  tip  and  anterior  half  of  the  dorsal 
surface  of  the  tongue  a  raw^  denuded  surface.  Like 
changes  take  place  around  the  coronary  band  and  com- 
missures of  the  feet.     The  slouijhing  is  so  extensive  in 
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the  feet  of  heavy  fat  cattle  that  they  occasionally  shed 
their  hoofs.  Complete  shedding  of  the  hoofs  in  swine 
is  quite  a  common  occurrence. 

The  period  of  incubation  is  very  short,  ranging  from 
48  to  72  hours  by  direct  inoculation  of  the  virus  under 
the  mucous  membrane  of  the  mouth  or  by  intravenous 
injection,  and  from  two  to  seven  days,  occasionally 
eleven  or  fourteen  days,  by  natural  exposure. 

The  virus  is  spread  by  contamination  and  may  be 
carried  great  distances  in  railroad  cars  and  on  the 
clothing  of  people.  In  some  instances  birds  have  been 
known  to  carry  the  infection  several  miles. 

The  mortality  is  not  high.  European  writers  place 
it  at  from  2  to  10  per  cent.,  or  even  higher,  depending 
on  the  severity  of  the  outbreak.  In  the  United  States 
we  have  no  accurate  figures  on  which  to  compute  the 
mortality,  as  we  slaughter  all  infected  and  known 
exposed  animals  as  quickly  as  jiossible. 

During  an  outbreak  of  this  disease  i)ractically  every 
line  of  business  suffers  on  accoimt  c)f  the  strict  quaran- 
tine that  it  is  necessary  to  impose  to  control  the  spread 
of  the  disease.  This  makes  the  aggregate  loss  to  the 
business  of  the  country  enormous. 

The  methods  employed  to  eradicate  foot-and-mouth 
disease  in  the  United  States  are  rigid  qviarantine  and 
slaughter  and  burial  of  all  infected  and  known  exposed 
susceptible  animals.  While  this  is  a  very  expensive 
procedure  at  the  time,  it  has  been  proven  to  be  the  most 
economical  in  the  end. 

Infected  and  exposed  animals  are  appraised  by  dis- 
interested parties.  The  United  States  Government 
pays  one  half  and  the  state  in  which  the  infection  exists 
pays  the  other  half.  The  animals  are  slaughtered  and 
placed  in  a  trench  at  least  seven  feet  deep  and  covered 
with  quicklime,  and  the  trench  is  then  filled  in  with  at 
least  three  feet  of  earth.  All  stables,  sheds  and  corrals 
are  cleaned  and  thoroughly  disinfected,  and  no  animals 
are  allowed  on  the  premises  for  at  least  sixty  days,  and 
most  instances  ninety  days,  after  disinfection.  Test 
animals  are  first  placed  on  the  premises  for  sixty  days 
before  the  farms  are  restocked.     The  test  animals  are 
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examined  daily  for  a  time,  then  twice  a  week,  until  the 
test  ])eri()(l  is  comi)leted. 

Inspectors  and  others  engaj^ed  in  the  work  are 
required  to  wear  rubber  clothing  when  examining 
infected  or  exposed  animals.  After  each  examination 
the  rubber  garments,  which  consist  of  a  long  coat,  thigh 
boots,  hat  and  gloves,  are  thoroughly  sponged  with 
clear  cold  water  to  remove  every  particle  of  adherent 
matter,  and  finally  washed  with  a  1  to  1,000  solution 
of  bichloride  oi  mercury.  By  this  method  it  has  been 
found  that  the  disease  has  not  been  spread  from  one 
premise  to  another  by  inspectors. 

.\pril  13,  1925. 


THE     PRIMARY     CVLIXDRICAL     CELL 
CARCINOMA     OF     THE     LUNG 

WILLIAM    HUEPER 

Mercy    Hospital 

It  is  well  known  that  the  differential  diagnosis 
between  tuberculosis  and  carcinoma  of  the  lung  may 
be  difficult.  The  symptoms  and  physical  findings  may 
be  alike.  With  each  there  is  a  purulent  sputum, 
hemoptysis,  dyspnea,  loss  of  weight,  sweating  and  fever. 
As  physical  signs  are  dulness,  generalized  or  in  isolated 
spots,  harsh  breathing,  moist  and  crepitant  rales. 

Examination  with  the  roentgen-ray  may  not  diff'er- 
tiate.  There  are  shadows  in  isolated  spots  and  along 
the  bronchi  in  both. 

Sometimes  a  primary  carcinoma  of  the  lung  may 
start  from  an  old  tuberculous  cavity  of  the  lung,  and 
the  presence  of  acid  fast  bacilli  in  the  sputum  of  such 
a  patient  may  lead  to  a  wrong  diagnosis.  It  is  known 
that  the  sputum  of  a  patient  with  gangrene  of  the 
lungs  may  contain  acid  fast  bacilli,  which  are  not 
tubercle  bacilli  but  only  saprophytes.  /\lso  a  tumor 
of  the  lung  may  cause  a  gangrenous  process  by  obstruc- 
tion of  a  bronchus.  Therefore,  it  is  possible  that 
finding  of  acid  fast  bacilli  in  the  sputum  of  a  patient 
with  a  lung  carcinoma  may  be  regarded,  together  with 
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the   physical   and   roentgen-ray   findings   as   conclusive 
evidence  of  pulmonary  tuberculosis. 

I  had  the  opportunity  sometime  ago  to  examine  post- 
mortem a  patient  where  acid- fast  bacilli  were  found 
repeatedly  in  the  sputum  and  who  had  been  treated 
several  months  for  tuberculosis  of  the  lungs.  The 
resection  of  several  ribs  became  necessary,  because  of 
an  empyema  or  lung  abscess  and  as  a  result  of  this 
operation  the  diagnosis  of  carcinoma  of  the  lung  was 
made. 


Fig.   1. — Cysts  in  the  jileuia. 


The  pathologic  department  received  for  examina- 
tion tissue  from  the  left  thorax,  a  i)iece  the  size  of  a 
hen's  egg,  rather  dense  with  fibrous  tissue,  and 
adherent  grayish  white  gelatinous  material.  Cystic 
regions  filled  with  opaque  mucous  material  were  scat- 
tered throughout. 

Microscopically,  it  contained  fibrous  tissue,  fat  and 
striated  muscle.  An  elastic  tissue  stain  demonstrated 
the  elastic  membrane  of  the  pleura,  split  into  layers 
by  fibroblasts.  There  were  cysts  in  the  connective 
tissue  laver.   lined   with  columnar  or  goblet  cells   and 
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containinji^  niaterial  .iiivinjj^  a  mucin  reaction.  There 
were  also  jjapillae.  Delicate  incomplete  connective 
tissue  septa  l)etween  the  cysts  indicated  a  confluence 
of  several  cysts,  'i'he  loose  connective  tissue  around 
some  of  the  cysts  was  infiltrated  with  tumor  cells  and 
contained  coai,nilated  .gelatinous  extracellular  substance. 
Adherent  to  the  inner  side  of  this  fibrous  layer  was 
tissue,  that  resembled,  with  low  mai^nification,  an 
emphvsematous  lunj(.  Thickened  connective  tissue 
sejJta  with  i)erivascular  round  cell  infiltration  separated 
the  l()])iles.  The  de'icate  alveolar  septa  were  intact 
and  the  elastic  tissue  framework  was  normal  in  distri- 
bution. The  distended  alveoli  were  lined  with  ret^ular 
cylindrical  cells  and.  in  ])laces.  i^oblet  cells.  In  a  few 
])laces  the  normal  cuboidal  cells  remained  intact.  The 
linins^-  was  always  in  a  single  layer,  and  transitional 
forms  between  the  high  columnar  tumor  cells  and  the 
low  cuboidal  alveolar  epithelial  cells  were  never 
olxserved.  Papillary  growths  into  the  distended  alveoli  or 
cysts  were  frequently  seen.  These  alveoli  were  distended 
with  a  mucous  secretion  of  the  lining  tumor  cells. 
I3esc|uamated  tumor  cells  were  found  in  the  lumen 
of  the  cysts,  some  with  two  or  even  more  nuclei.  The 
ciliated  cylindrical  epithelium  of  the  bronchi  and  ter- 
minal bronchioles  was  well  preserved  and  never  dis- 
placed by  tumor  cells.  There  was  always  a  sharp  line 
of  demarcation  between  the  deeper  staining  ciliated 
epithelium  of  the  bronchioles  and  the  lighter  staining 
higs  cylindrical  tumor  cells  of  the  alveoli. 

The  pathologic  diagnosis  of  this  tissue  was  "gela- 
tinous cylindrical  cell  carcinoma  of  the  lung."  But 
it  was  impossible  to  determine  whether  this  tumor  was 
primary  or  secondary.  Tumors  of  similar  structure 
have  been  described  as  primary  carcinomas  of  the  lung 
as  well  as  metastatic  tumors  derived  from  a  pseudomu- 
cinous cystadenoma  of  the  ovary.  The  postmortem 
examination  demonstrated  a  primary  tumor  of  the  lung. 
The  essential  changes  noted  are  as  follows : 

Mediastinum :  ISIassed  and  adherent  lymph  glands  on  the 
left  side  from  hilus  to  aperture  of  thorax.  These  were  hard 
and  graj'ish  white,  on  surfaces  made  by  cutting  contained 
many  cysts  filled  with  tenacious,  white  mucus. 
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Right  lung :    Negative. 

Left  lung:  Firmly  adherent  pleura.  Lung  solid  and  firm. 
No  normal  lung  tissue  found  upon  section.  The  lung  was 
filled  with  grayish  white  confluent  nodules.  Tissue  between 
these  nodes  had  a  glasslike  translucency  and  was  composed 
of  a  delicate  network  with  pin-head  and  larger  sized  mucous 
cysts.  A  tenacious  mucelous  exuded  from  the  whole  cut  sur- 
face. The  bronchi  were  uniform  in  thickness  and  normal 
in  color.  The  hilus  glands  were  of  the  same  consistency  as 
the  neck  lymph  glands.  There  was  no  trace  of  tuberculosis 
in  either  lung. 


Fig.    2. — Section   of   the   hing. 


Abdominal  organs:  Negative.  The  ovaries  were  entirely 
normal. 

Microscopic  examination :  The  histologic  findings  were  the 
same   as   those   mentioned   in   the   surgical    specimen. 

The  walls  of  some  of  the  larger  bronchi  examined  showed 
an  invasion  of  the  tumor  cells,  with  complete  destruction  of 
the  mucosa.  The  peribronchial  lymph  spaces  and  mucous 
glands  were  invaded  and  destroyed  by  the  tumor  tissue.  The 
hilus  glands  were  completely  replaced  by  tumor  cells.  These 
vary  from  cysts  to  single  and  grouped  cells  surrounded  by 
mucin. 
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W'f  C(tnsi(lei'e(l  this  tumor  to  he  a  i)riniarv  jjjclalinoiis 
c\linch"ical  cell  carcinoma  of  the  hwv^  startin,^'  from 
the  alveolar  t'])ithelial  cells  in  many  centers.  The 
orit^in  iwnu  multii)le  centers  was  jjrohahle  hecause  of 
many  nodes  in  the  left  hni.ii,  without  the  evidence  of 
a  ])rimary  lesion. 

I'rimary  gelatinous  cylindrical  cell  carcinomas  of 
this  tyi)e  are  very  rare.  They  were  descrihed  hv 
Kretschmar.  Rihhert.  Hriese  and  Gordon.  The  tumors 
descrihed  hv  l.oehlein  and  Kelly  as  henign  adenomas 
of  the  lunj.,^  i)rol)al)ly  helonij;  to  this  i^roup  of  car- 
cinomas. 'I'he  ahsence  of  any  tuherculosis  of  the  lung 
demonstrated  that  finding  acid  fast  bacilli  was  due 
to  the  presence  of  acid  fast  saprophytes  in  the  sputum. 

Primary  lung  carcinomas  seem  to  have  hecome  more 
frequent  since  the  last  published  statistics. 

\Vhile  Ewing  states  a  frequency  of  0.1  per  cent, 
Kaufmann  of  0.2  per  cent.  Barron  for  the  years 
1919-1921  reports  a  frequency  of  0.9  j^er  cent.  Seyfarth 
even  1.5  per  cent  for  the  first  half  of  1924,  and  we 
found  in  about  5,000  necropsies  of  the  years  1911-1921 
in  the  Auguste-Victoria  Hospital  in  Berlin,  thirty- 
three  cases  of  primary  lung  carcinoma,  or  0.65  per  cent. 

This  increase  may  be  due,  according  to  Hampeln 
and  Seyfarth,  to  a  chronic  irritation  of  the  bronchial 
and  lung  epithelium  by  the  increased  production  of 
smoke  and  dust  in  the  modern  big  cities,  while  Moise 
thinks  that  the  last  grip  epidemics  with  the  frequent 
lung  involvement  are  the  cause  for  this  increase. 
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AN     UNUSUAL     CASE     OF     CARCINO^IA 
OF    THE     GALLBLADDER 

DEMONSTRATION     OF     SPECIMEN 
CLINICAL     HISTORY 

HARRY    A.     SINGER,     M.D. 

From   the  Pathological  Laboratory   of  the  Cook   County   Hospital.   Chicago 

The  necropsy  specimen  which  I  desire  to  present 
was  obtained  from  a  white  male  aged  49  years,  who 
entered  the  Cook  County  Hospital.  Feb.  13,  1925.  on 
the  service  of  Dr.  C.  S.  Williamson,  and  died  March  1, 
1925.  The  patient's  story  of  his  illness,  supplemented 
by  information  obtained  from  his  private  physician 
dated  back  two  years,  at  which  time  the  patient  suffered 
from  a  severe  attack  of  right  upper  quadrant  pain  last- 
ing from  six  to  eight  weeks,  unassociated  with  jaundice. 
For  a  year  or  more  ^.ollowing  the  initial  attack  of 
pain,  the  pacient  was  able  to  carry  on  his  occupation, 
but  was  forced  to  discontinue  work  after  that  time  on 
account  of  abdominal  pain,  jaundice  and  weakness. 
The  pain  and  icterus  occurred  concomitantly  for  periods 
of  from  five  to  twenty-one  days,  at  intervals  of  from 
three  to  four  months.  The  present  attack  of  icterus 
began  five  weeks  lie  fore  entrance,  there  being,  however, 
a  remission  of  approximately  one  week  a  fortnight 
before  the  patient  sought  admission  to  the  hospital.  The 
pain  was  no  longer  a  prominent  symptom,  the  patient's 
chief  complaints  at  this  time  being  jaundice  with  its 
associated  manifestations  and  loss  of  weight  and 
strength.  The  remainder  of  the  history  had  no  special 
reference  to  the  immediate  morbid  state. 
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'llic  jilivsical  examination  disclosed  in  a  moderately 
emaciated,  deeplv  jaundiced  individurd  the  following 
essential  abdominal  findings  : 

Tenderness  and  increased  resistance  in  the  right 
upi)er  (|uadrant ;  enlargmcnt  of  the  liver,  its  lower 
border  reaching  to  the  umbilicus ;  a  sharp  firm  hepatic 
edge,  but  an  irregular  anterior  surface  presumably  due 
to  nodular  ])rominences. 

The  temperature  was  irregular  and  ranged  between 
normal  and  102  ¥..  with  a  jnilse  rate  that  was  propor- 
tionately rapid.  The  white  blood  count  was  20.200, 
86  per  cent  of  which  were  polymor|)honuclear  leuko- 
cytes. The  red  count  and  hemoglobin  indicated  the 
presence  of  a  high-grade  secondary  anemia.  Four 
stools,  the  first  of  which  was  tarry,  all  gave  a  positive 
chemical  test  for  blood.  The  stomach  and  duodenal 
bulb  were  normal  roentgenologically. 

The  diagnosis  of  a  carcinoma  of  the  head  of  the 
pancreas  or  of  the  ami)ulla  of  Vater,  with  associated 
cholangitic  or  hepatic  supjun-ation  was  suggested.  An 
exploratory  laparotomy  was  recommended,  but  before 
surgical  intervention  was  undertaken  the  patient  died. 

MORBID     ANATOMY 

The  necropsy  performed  on  the  day  of  death  demon- 
strated in  the  biliary  system  the  interesting  condition 
present  in  these  fresh  tissues  (figs.  1  and  2).  In  the 
region  of  the  bed  of  the  gall-bladder  is  a  deep  cavity 
(fig.  Ic).  the  size  of  a  small  orange  which  is  lined 
mainly  by  tumor  tissue  and  in  part  b}-  an  irregularly 
scarred  network  of  fibrous  tissue,  presenting  here  the 
appearance  of  a  healed  ulcerative  cholecystitis.  This 
excavation  represents  the  remains  of  the  gallbladder 
which  has  been  replaced  for  the  most  part  by  tumor 
tissue.  Progressive  extension  into  the  adjacent  liver 
substance  and  accompanying  necrosis  of  the  tumor 
tissue  has  led  to  the  apparent  marked  increase  in  size 
of  the  lumen  of  the  gallbladder.  This  cavity  com- 
municates with  the  duodenum  (fig.  Id)  through  an 
opening  6  cm.  in  diameter,  beginning  at  a  point  3.5  cm. 
distal  to  the  pyloric  ring  and  terminating  6  cm.  proximal 
to    the    papilla.      The    margins    of    this    spontaneous 
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cholecystoduodenostomy  are  well  healed  and  free  from 
tumor  invasion.  The  ductus  choledochus  is  not 
obstructed ;  it  is  slightly  dilated  and  contained  at  the 
necropsy  a  mucoid  material.  In  the  cystic  duct,  1.5  cm. 
proximal  to  its  anastomosis  with  the  hepatic  duct  is 
an  impacted  biliary  calculus  (fig.  2bc).  which  apparently 
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Fig.  1. — The  duodenum  (d)  is  opened  along  its  lesser  curvature  expos- 
ing a  cavity  which  unites  the  lumen  of  the  bowel  and  the  excavated  bed 
of  the  gallbladder.  The  sound  enters  the  cavity  via  the  ductus  choledochus 
through  a  perforation  in  the  hepatic  duct  (Fig.  2,  p) .  An  implantation 
metastasis  Im)  is  distal  to  the  papilla. 

totally  obstructs  the  passage.  The  neck  of  the  gall- 
bladder has  been  consumed  in  the  ulcerative  process 
so  that  a  probe  passed  proximal  to  the  stone  soon 
enters  the  above  described  excavation    (fig.  2c). 
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Almost  completely  encircHn,s^  the  lumen  of  the  hepatic 
duct  and  infiltratinjj^  its  wall  1  cm.  beyond  the  union  of 
its  components,  is  a  tumor  nodule  completely  occlud- 
ing the  duct.  This  flat  mass  of  tumor  tissue  2cm.  in 
diameter  has  a  central  perforation  (fig.  2p)  which 
leads  into  the  same  large  cavity  as  that  of  the  cystic 
duct.     Bv  means  of  this  communication  a  channel  for 


Fig.  2. — The  bile  passages  are  opened  from  behind.  The  ductus 
cysticus  (dc)  is  obstructed  by  a  biliary  calculus  (be)  beyond  which  the 
duct  leads  to  a  cavity  (c)  (cf.  fig.  1)  which  communicates  with  the 
duodenum.  The  probe  is  passed  through  the  common  duct,  its  termina- 
tion leading  to  a  perforation  (/>)  in  a  tumor  nodule  involving  the  hepatic 
duct  idh).  A  ridge  (r)  marks  the  separation  of  the  two  biliary  channels 
which  form  the  ductus  choledochus. 

the  liver  bile  is  established  between  the  occluded  hepatic 
duct  and  the  duodenum  through  the  cavity  forming  the 
cholecystoduodenostomy.  Proximal  to  the  tumor  in 
the  hepatic  duct  there  is  a  marked  ectasia  of  the  biliary 
radicals  which  are  distended  by  a  green  mucopurulent 
secretion.     The  hepatic  tissue  is  deeply  bilestained  but 
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free  from  frank  abscesses.  The  tumor  involvement 
of  the  liver  is  limited  to  the  region  adjacent  to  the 
fossa  of  the  gallbladder. 

The  essential  pathology  is  summarized  in  the  ana- 
tomic diagnosis  in  which  an  attempt  has  been  made  to 
arrange  the  events  in  chronologic  sequence,  based  partly 
on  conjecture. 

ANATOMIC     DIAGNOSIS 

Old,  extensive  ulcerative  cholecystitis;  calculus 
obstruction  of  the  cystic  duct;  functioning,  sponta- 
neous, cholecystoduodenostomy ;  primary,  lucerating 
carcinoma  of  the  gallbladder  (microscopically,  cylin- 
drical cell  type)  ;  tumor  erosion  of  the  gallbladder  and 
adjacent  liver  parenchyma  with  huge  cavity  formation ; 
carcinomatous  obstruction  of  the  hepatic  bile  duct  with 
perforation  into  the  hepatocholecystic  excavation ; 
icterus  gravis  ;  cholangiectasis  ;  ascending  catarrhal  and 
suppurative  (microscopic  diagnosis)  cholangitis;  tumor 
destruction  of  the  proximal  portion  of  the  cystic  duct 
and  the  neck  of  the  gallbladder ;  carcinoma  extension 
to  the  liver;  tumor  invasion  of  the  upper  abdominal 
lymph  glands;  localized  carcinoma  lymphangitis  of  the 
mesentery  of  the  small  bowel ;  implantation  metastases 
of  the  mucosa  of  the  small  intestine ;  tumor  adhesion 
between  the  hepatic  flexure  of  the  colon  and  the  liver; 
tarry  material  (altered  blood)  in  the  stomach  and  small 
intestine;  generalized  emaciation  and  anemia.  (The 
remainder  of  the  anatomic  diagnosis  is  not  related  to 
the  essential  pathology.) 

COMMENT 

The  assumption  has  been  made  that  the  original  lesion 
was  an  ulcerative  cholecystitis  based  on  the  scarred 
appearance  of  a  remaining  portion  of  the  gallbladder 
wall.  In  association  with  the  inflammatory  changes 
biliary  calculi  were  formed,  one  of  which,  far  too  large 
to  enter  the  cystic  duct,  was  extruded  from  the  gall- 
bladder into  the  adherent,  first  portion  of  the  duodenum. 
That  the  perforation  is  not  of  carcinomatous  origin  is 
borne  out  by  the  fact  that  the  margins  of  the  spon- 
taneous anastomosis  are   free   from   tumor  tissue  and 
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have  the  smooth  ajipcarancc  of  a  surcjical  union.  The 
orij^in  of  the  niahgnant  jj^rowth  prohal)ly  followed  the 
cholecystitis  and  cholelithiasis. 

The  unique  features  of  the  case  are  first,  the  fact  that 
the  liver  hile  reached  the  duodenum  vv'ithout  surgical  pro- 
cedures in  spite  of  carcinoma  occlusion  of  the  hepatic 
duct,  and  second,  the  unusual  route  of  the  bile  flow. 
The  obstruction  resulting  from  the  tumor  nodule  in  the 
hepatic  duct  was  probably  responsible  for  the  silent 
jaundice  which  became  noticeable  five  weeks  before 
entrance.  The  remission  occurred  presumably  as  a 
result  of  central  perforation  of  the  new  growth  per- 
mitting the  stagnant  bile  to  reach  the  gallbladder  cavity 
and  empty  from  there  directly  into  the  duodenum. 
The  recurrence  of  the  jaundice  may  be  explained  on 
the  basis  of  an  ascending  suppurative  cholangitis  result- 
ing probablv  from  further  growth  of  the  tumor  nodule 
leading  to  partial  obstruction  immediately  proximal 
to  the  site  of  perforation. 

March  9,   1925. 


BEHAVIOR     OF     LEUKOCYTES     AND 

ENDOTHELIUM     IN     TISSUE 

CULTURES 

ALEXANDER    A.    MAXIMOW 

University  of  Chicago 

Some  twenty-three  years  ago  I  published  a  series 
of  papers  about  the  histology  of  the  inflammatory 
process.  I  showed  that  on  the  field  of  inflammation 
three  cell  types  could  always  be  distinguished.  The 
first  are  the  common  granular  special  leukocytes,  emi- 
grating out  of  the  blood  vessels  and  soon  degenerating. 
The  second  are  the  fibroblasts,  the  local  common 
connective  tissue  cells;  under  the  influence  of  the 
inflammatory  stimulus  they  proliferate,  produce  new 
connective  tissue  and  finally  elaborate  the  collagen  of 
the  scar.  The  third  cell  type  are  mononuclear,  ameboid 
and  phagocytic  wandering  cells,  the  macrophages  of 
Metchnikoff.    I  called  them  polyblasts  because  they  dis- 
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play  a  remarkable  amount  of  prospective  potencies 
and  give  rise  to  a  multitude  of  various  elements — giant 
cells,  epithelioid  cells,  plasma  cells,  etc.  When  the 
acute  phase  of  the  inflammation  subsides,  the  poly- 
blasts  remain  between  the  fibroblasts  of  the  scar  tissue 
as  the  so-called  resting  polyblasts,  which  morpholog- 
ically are  identical  with  the  resting  wandering  cells 
or  clasmatocytes  of  the  normal  loose  connective  tissue. 
As  regards  the  origin  of  the  polyblasts,  I  drew  the 
conclusion  that  they  have  a  double  origin ;  namely  from 
mobilized,  local,  resting  wandering  cells,  or  clasma- 
tocvtes.  and  from  emigrated  hematogenous  nongranu- 
lated  leukocytes — the  lymphocytes  and  monocytes, 
through  rapid  hypertrophy.  This  latter  conclusion _  is 
of  primary  importance,  as  it  involves  one  of  the  chief 
functions  of  the  blood  leukocytes,  the  defense  reaction. 

The  idea  of  the  origin  of  the  polyblasts  from  emi- 
grated lymphocytes  and  monocytes  never  became  popu- 
lar. For  unaccountable  reasons  the  vast  majority  of 
investigators,  especially  in  Germany  and  in  this  country, 
showed  a  peculiar  aversion  to  the  admission  of  the 
possibility  of  a  progressive  development  of  emigrated 
leukocvtes.  Instead,  the  common  endothelium  of  blood 
vessels  is  usually  held  responsible  for  the  production  of 
ameboid  phagocytic  cells  in  inflammation,  of  giant  cells, 
epithelioid  cells  and  even  myelocytes  and  erythroblasts. 
The  endothelium  is  believed  to  be  endowed  with  an 
omnipotent  histogenetic  capacity,  whereas  the  nongran- 
ulated  blood  leukocytes  are  in  this  respect  completely 
passive  elements. 

It  seemed  to  me  that  the  method  of  tissue  culture 
might  be  successfully  applied  to  the  solution  of  these 
problems.  In  vitro,  the  prospective  potencies  of  various 
elements  can  manifest  themselves  without  any  restrict- 
ing influences.  In  fact,  in  1914,  two  Russians, 
Awrorow  and  Timofejewsky,  have  already  succeeded 
in  cultivating  the  leukocytes  of  human  leukemic  blood 
and  in  observing  their  transformation  not  only  into 
polyblasts.  but  even  into  fibroblasts.  Carrel,  in  1922. 
has  shown  the  same  for  the  leukocytes  of  the  chick. 

I  explanted  leukocytes  of  the  blood  of  the  rabbit. 
For  testing  the  potencies  of   common   endothelium,   I 
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explanted  small  fragments  of  the  pia  mater  with  its 
blood  vessels.  For  comparison  I  explanted  fragments 
of  the  liver,  where  the  blood  vessels  are  lined  not  with 
common  endothelium,  but  with  histiocytes,  the  so-called 
cells  of  Kupffer,  corresponding  to  the  resting  wandering 
cells  of  the  common  connective  tissue. 

Leukocytes  of  the  blood  of  the  rabbit,  when 
explanted.  behave  in  the  same  way  as  in  inflamed 
tissue  after  emigration  out  of  the  blood  vessels.  The 
granulocytes  gradually  degenerate,  whereas  the  lympho- 
cytes and  the  monocytes  remain  alive  and  show  progres- 
sive development.  The  monocytes  at  once  begin  to 
hypertrophy  and  transform  themselves  into  large 
ameboid  and  phagocytic  elements,  the  polyblasts  or 
macrophages ;  their  protoplasm  contains  fat  droplets  and 
engulfed  material.  The  lymphocytes  also  gradually 
hypertrophy  and  sooner  or  later  join  the  monocytes  in 
their  transformation  into  polyblasts.  After  four  or 
five  days,  the  polyblasts  excessively  hypertrophy, 
become  transformed  into  large  epithelioid  cells,  and  pro- 
liferate mitotically.  If  the  medium  contains  lithium 
carmine,  they  store  the  dye  in  granular  form.  In  cul- 
tures of  blood  leukocytes  inoculated  with  tubercle 
bacilli  the  lymphocytes  and  monocytes  assemble  into 
clusters  around  the  bacilli  and  both  become  transformed 
into  large  epithelioid  cells,  phagocytizing  bacilli. 

The  true  endothelium,  for  instance,  in  the  blood 
vessels  of  the  pia  mater,  behaves  in  vitro  in  a  very 
typical  way.  From  the  severed  end  of  a  vessel  a  mass 
of  long,  slender,  fusiform,  proliferating  cells  grows ; 
they  never  produce  wandering  cells,  but  very  soon 
join  the  fibroblasts  in  their  further  development  and 
cannot  then  be  distinguished  from  them. 

The  cells  of  KupfTer,  lining  the  capillaries  in  the  liver, 
when  explanted,  are  mobilized  and  appear  as  large 
ameboid  phagocytizing,  and  carmine  storing  macro- 
phages. This  cannot,  however,  be  considered  as  a 
proof  of  the  capacity  of  endothelium  to  produce  wander- 
ing cells ;  it  merely  demonstrates  that  the  cells  of 
KupfTer  are  not  true  endothelium,  but  histiocytes. 

April  13,  1925. 
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EXPERIMENTAL       STUDIES       ON       THE 
NATURE      OF     ANTIGEN      AND      ANTI- 
BODY    IN     COMPLEMENT     FIXATION 
IN     TUBERCULOSIS 

MAX    PINNER 

1.  Evidence  is  presented  that  the  alcohol  soluble, 
acetone-insoluble  fraction  of  tubercle  bacilli  contains 
the  substances  which  are  exclusively  or  chiefly  anti- 
genic in  complement  fixation  with  tuberculous  sera. 

2.  It  was  not  possible  to  prove  that  these  substances 
are  the  only  active  ones,  but  tubercle  bacillus  prepara- 
tions which  do  not  contain  them  are  not  suitable  anti- 
gens for  complement  fixation. 

3.  The  degree  of  dispersion  plays  an  important  role 
in  the  antigenic  strength  of  lipoidal  tuberculous 
antigens. 

4.  The  genuine  not  denatured,  lipoid  free  proteins 
have  as  yet  not  been  prepared  from  tubercle  bacilli. 
Protein  substances  exert  a  marked  inhibiting  influence 
on  the  complement-fixation  phenomenon. 

5.  The  assumption  that  chemically  different  anti- 
bodies bind  complement  with  chemically  different 
antigens  could  not  be  substantiated. 

1.  The  complement-fixation  antibodies  in  tuberculous 
sera  are  not  destroyed  by  prolonged  action  of  trypsin. 
Therefore,  they  are  neither  identical  nor  necessarily 
associated  with  the  serum  globulins. 

2.  In  tuberculous  sera  which  by  simultaneous  trypsin 
digestion  and  dialysis  have  been  rendered  chemically 
free  from  proteins  and  protein  split  products,  comple- 
ment-fixating antibodies  are  still  demonstrable. 

3.  The  chemical  nature  of  these  antibodies  is  there- 
fore either  of  the  character  of  lipoids  or  of  proteins 
with  the  CONH  linkage  which  are  not  digested  by 
trypsin  and  which  may  be  present  in  so  minute  amounts 
as  to  be  not  detectable  by  chemical  means. 
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4.  A  definite  decision  of  this  question  has  not  l^een 
possible  because  the  ether  solubiHty  cannot  be  tested 
because  the  antibocHes  are  readily  destroyed  by  ether. 

5.  Lipases  with  a  specific  action  on  those  tubercle 
bacilli  lipoids  which  are  hij^hly  active  in  complement 
fixation  could  not  be  demonstrated  in  tuberculous  sera. 

Complete  Report  will  be  published  in  the  American  Rcviezv 
of  'rubcrculosis. 

April  13,   1925. 


CRYSTALLINE     PROTEINS     OF 
THE     URINE 

LUDVIG    HEKTOEX 

AND 

WILLIAM     H.    WELKER 

From  the  John  McCormick  Institute  for  Infectious  Diseases  and  the 
Laboratory  of  Physiological  Chemistry,   College  of  Med- 
icine,   Uniz^ersity   of  Illinois,   Chicago,   III. 

Six  crystalline  proteins  have  been  separated  by 
different  workers  from  the  urine  up  to  the  time  of 
the  studies  presented  now. 

The  chemical  properties,  as  well  as  the  crystalline 
structure  of  these  proteins,  were  discussed.  The 
seventh  crystalline  protein  was  isolated  from  the  urine 
by  the  authors  from  a  case  of  myeloma.  This  was 
obtained  in  definite  crystal  form  and  was  shown  to  have 
the  same  precipitin  reactions  as  that  prepared  by 
Walters  at  the  Mayo  Clinic.  Its  solution  showed  no 
precipitin  reaction  for  blood  proteins,  confirming  the 
conclusions  of  Bayne- Jones  and  Wilson  in  their  study 
on  the  Walters  protein  to  the  effect  that  Bence-Jones 
protein  is  not  a  blood  protein. 

The  eighth  crystalline  protein  was  also  prepared  by 
the  authors  from  the  urine  of  a  patient  with  prostatic 
enlargement  and  grave  anemia  in  the  care  of  Dr.  H.  L. 
Kretschmer.  The  crystal  form  of  this  protein  was 
different  from  any  of  the  others  previously  isolated. 
It  showed  no  precipitin  reactions  in  common  with  the 
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blood  proteins,  with  Bence-Jones  protein,  or  with  the 
Noel-Paton  protein,  the  first  crystalHne  protein  iso- 
lated from  the  urine.  It  appears  to  be  a  strictly  specific 
antigen. 

Mav  11,  1925. 


THE     ISOLATION     OF     HEMOLYSIN     BY 
SPECIFIC     ADSORPTION 

ARTHUR    LOCKE 

Seymour  Coman  Fellow  in   Chemistry,  Kent  Chemical  Laboratory,  the 

University  of  Chicago 

AND 

EDWIX     F.     HIRSCH 

From  the  Pathological  Laboratory  of  St.  Luke's  Hospital,  Chicago 

Previous  work  with  the  fractionation  of  amboceptor 
serum  by  electrodialysis  brought  out  the  fact  that  this 
method,  while  fractionating  the  immune  substance  to  a 
considerable  degree,  concentrated  other  pseudoglobulins 
as  well.  Since  specific  immune  substances  form  definite 
and  fairly  stable  compounds  when  mixed  with  homo- 
logous antigens,  it  seemed  probable  that  combining 
amboceptor  with  homologous  red  cells  and  then  accom- 
plishing a  cleavage  would  yield  the  most  highly  ]wri- 
fied  hemolysin.  Liebermann  and  Fenny vessy  in  1908 
reported  amboceptor  solutions  prepared  in  this  way, 
and  Kosaki  ten  years  later  reported  further  studies 
and  reviewed  the  observations  recorded  in  the  litera- 
ture at  that  time.  In  substance,  these  solutions  have 
been  reported  as  being  protein  free,  and  yet  possessing 
the  specific  immune  properties.  There  is  considerable 
uncertainty  regarding  the  proper  evaluation  of  these 
reports  because  the  potency  of  the  preparations  obtained 
was  invariably  small  and  inconstant. 

A  good  immune  serum  contains  5,000  hcmolyzing 
units  (amount  of  amboceptor  in  the  presence  of  one 
unit  of  complement  necessary  to  hemolyze  in  thirty 
minutes  0.5  cc.  of  a  5  per  cent  sheep  cell  suspension 
made  up  to  2  cc.  volume  with  normal  salt  solution) 
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per  cubic  centimeter  and  approximately  10  mg.  of  pro- 
tein nitrogen.  This  is  about  0.002  mg.  protein  nitrogen 
per  unit.  The  approximate  hmiting  concentration  for 
an  unmistakable  test  for  proteins  (except  as  demon- 
strated immunologically)  is  from  ten  to  100  times  this 
value.  .Accordingly,  100  units  of  amboceptor  in  native 
immune  serum  may  fail  to  give  a  protein  reaction  by 
the  chemical  tests.  When  immune  serum  is  fractionated 
and  a  comparatively  pure  hemolysin  has  been  obtained, 
the  protein  concentration  is  so  low  that  400  to  4,000 
units  per  cc.  nuist  be  present  in  order  to  give  a  positive 
chemical  reaction  for  protein.  This  quantity  exceeds 
by  ten  times  the  best  preparations  reported  to  date  in 
the  literature. 

Because  of  these  limitations  in  the  chemical  methods 
for  detecting  proteins  in  highly  dilute  solutions,  it 
became  necessary  to  develop  a  method  whereby  the 
amount  of  nitrogen  per  hemolytic  unit  could  be  deter- 
mined and  a  ratio  of  potency  to  nitrogen  expressed. 
The  conditions  for  the  use  of  the  method  demand 
also  that  these  nitrogen  values  be  made  with  a  relatively 
small  volume  of  liquid.  Briefly  stated,  this  was  accom- 
plished by  Dr.  Locke  and  Miss  Main  in  our  laboratory 
with  spectrophotometric  adsorption  readings.  Stand- 
ard solutions  of  nitrogen  were  Nesslerized,  and  in 
tubes  of  a  given  length  readings  were  made  of  light 
adsorption  at  different  wave  lengths.  These  values 
were  used  in  constructing  a  series  of  curves  indicating- 
nitrogen  content.  By  means  of  this  chart  other  read- 
ings of  unknown  Nesslerized  solutions  can  be  con- 
verted into  nitrogen  values. 

The  procedure  given  in  the  literature  for  the  frac- 
tionation of  amboceptor  from  immune  serum  by  selec- 
tive adsorption  is  about  as  follows :  Washed  sheep 
cells  are  mixed  with  immune  serum  usually  diluted 
several  times  with  salt  solution.  The  cells  removed  by 
centrifugation  are  washed  with  salt  solution  and  then 
shaken  with  a  weakly  acid  or  alkaline  salt  solution  or 
with  an  isotonic  sugar  solution.  Ether  is  added  to 
hemolyze  the  cells  and  the  major  part  of  the  hemo- 
globin is  carried  into  the  ether-salt  solution  interphase 
along  with  stroma  material.     The  clarified  solution  is 
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evaporated  in  a  desiccator  to  a  small  volume,  dialyzed. 
and  centrifugalized  free  from  separated  material.  The 
solutions  so  obtained  represent  the  furthest  advance 
so  far  reported  toward  the  preparation  of  pure  solu- 
tions of  an  hemolysin. 

]Many  repetitions  of  this  work  have  always  yielded 
solutions  with  little  potency.  The  complete  removal  of 
hemoglobin  is  another  difficulty.  Certain  experiments 
demonstrated  that  cell  stroma  is  just  as  effective  in 
adsorbing  hemolysin  as  the  whole  cell.  Also  the  com- 
bination of  stroma  and  hemolysin  is  more  readily  and 
quantitatively  flocculated  and  centrifugalized  from 
suspension  than  the  normal  stroma. 

Accordingly  10  to  15  per  cent  red  cells  are  added 
to  immune  rabbit  serum  and  in  the  presence  of  native 
complement  hemolysis  takes  place.  About  90  per  cent 
of  the  amboceptor  content  is  removed.  The  sediment 
obtained  is  washed  four  times  with  salt  solution.  This 
removes  the  liberated  hemoglobin  and  the  inert  rabbit 
proteins,  but  very  little  hemolysin.  The  sediment  is 
then  extracted  three  times  with  ether,  then  washed 
with  salt  solution  and  finally  with  distilled  water.  Then 
the  extraction  with  N/IOOO  HCL  is  started  and  large 
amounts  of  hemolysin  are  liberated  from  the  stroma. 

Solutions  with  2,500  units  per  cc.  and  with  nitrogen 
values  as  low  as  0.000.02  mg.  per  unit  have  been 
obtained.  When  the  acid  extracting  liquid  is  made 
almost  neutral  with  dilute  alkali,  iso-electric  flocculation 
occurs.  Solution  and  reprecipitation  can  be  repeated 
just  as  with  a  recrystallization  process. 

The  substance  so  obtained  precipitates  upon  half 
saturation  with  (NH^)oSO^.  is  soluble  in  saturated 
sodium  chloride  solution,  and  accordingly  has  the 
characteristics  of  a  pseudoglobulin. 

Guinea-pigs  sensitized  with  these  solutions  pass  into 
anaphylactic  shock  when  injected  after  ten  days  with 
normal  rabbit  serum. 

A  complete  report  is  published  in  the  Journal  of  Infectious 
Diseases,  November,  1925,  37:449-464. 

May  11,  1925. 
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A     PATHOLOGIC     SUBTILIS     BACILLUS 
FROM     A     TUBERCULOUS     PATIENT 

H.    C.    SWEANY 

AND 

MAX    PINNER 

From  a  patient  with  chronic  and  acute  tuberculosis 
of  the  hmgs,  kidneys  and  spleen  and  with  petechial 
hemorrhages  in  the  skin,  mucous  and  serous  membranes, 
with  abscesses  in  kidney  and  spleen  and  with  acute 
inflammatory  changes  in  the  endocardium  and  peri- 
cardium and  leptomeninges,  a  Bacillus  subtilis  was 
isolated  by  cultures  of  the  heart's  blood,  the  peri- 
cardial and  abdominal  fluids.  The  same  organism  was 
found  microscopically  in  the  necrotic  material  from  the 
renal  abscesses.  This  organism  grew  slowly  in  the  first 
three  or  four  generations  and  only  on  blood  contain- 
ing media.  Hemolysis  was  marked.  The  later  genera- 
tions were  in  no  way  atypical.  This  B.  subtilis  was 
pathogenic  for  white  rats,  in  which  it  produced  multiple 
pulmonary  abscesses.  After  culturing  this  strain  for 
three  months,  its  pathogenicity  was  lost. 

The  complete  report,  including  the  bibliography,  is  published 
in  the  Journal  of  Infectious  Diseases.  October,  1925,37:340-343. 

March  9,  1925. 


CONGENITAL     HYPERTROPHY     OF    THE 

VERUMONTANUM     AS     A     CAUSE 

OF     URINARY     RETENTION 

WILLIAM     WITTEN     ROBINSON 

From   the   Dct'artmcnt  of  Pathology   of  Rush  Medical   College 

Urinary  retention  in  the  young  due  to  anatomic 
lesions  in  the  posterior  urethra  is  often  undiagnosed. 
and  in  nearly  all  cases  reported,  it  has  first  been  found 
postmortem.     According  to  Young,^  Valpeau  in   1932 

1.  Young,  H.  H.;  Frontz,  W.  A.,  and  Baldwin:  Congenital  Obstruc- 
tion of  the  Posterior  Urethra,  J.   Urology  3:289,   1919. 
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described  folds  in  the  posterior  urethra  resembling 
valves,  and  which  he  thought  might  cause  urinary 
obstruction  and  Jarjavay  in  1856  in  a  monograph  con- 
cerning the  male  urethra  also  mentioned  this  condition. 
Both  these  writers  refer  to  the  congenital  valvular 
obstruction  of  the  posterior  urethra  noted  by  Langen- 
beck  in  1802. 

H.  H.  Young,  W.  A.  Frontz  and  J.  C.  Baldwin  ^  in 
1919  reported  12  of  their  own  and  24  cases  from  the 
literature  in  which  chronic  urinary  retention,  with  all  its 


Figure   2 

sequellae :  hypertrophy  of  the  bladder,  hydroureter  and 
hydronephrosis  were  produced  by  definite  congenital 
valve-like  membranes,  clearly  demonstrated  in  the 
posterior  urethra. 

No  mention  is  made  by  any  of  these  writers  as  to  the 
possibility  of  a  simple  congenital  hypertrophy  of  the 
verumontanum  itself,  without  valves,  as  the  cause  of 
the  obstruction. 

When  this  study  was  begun  in  February,  1923,  I  was 
unable  to  find  any  reports  of  urinary  obstruction  due 
solely  to  simple  congenital  hypertrophy  of  the  verumon- 
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tanum.  Since  then,  H.  G.  Bugbee  and  Martha 
WoUstein  -  have  reported  six  cases  of  double  pyo- 
nephrosis, and  two  of  double  hydronephrosis  with  dila- 
tation of  both  ureters,  with  in  seven  of  the  eight,  an 
enlarged  occluding  verumontanum  and  the  urethra  with- 
out valves.  In  the  eighth,  there  was  a  valve-like  fold 
of  mucosa  in  the  urethra  proximal  to  the  verumontanum. 
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Case  Report:  The  patient,  age  17,  was  admitted  to  the 
Cook  County  Hospital,  January  27,  1923,  to  the  service  of 
Dr.  Ernest  Irons,  with  acute  bronchopharyngitis  of  three  days' 
duration.  A  thorough  physical  examination  revealed  nothing 
except  the  acute  respiratory  infection.  The  blood  pressure 
was  110  to  99  and  nothing  abnormal  was  found  in  the  urine. 
He  recovered  quickly  and  at  the  time  of  his  dismissal, 
February  2,  1923,  was  apparently  in  perfect  health.  Twenty- 
two  days   later  he   was   again   brought   into   the   hospital,   this 

2.  Bugbee,  H.  G.,  and  Wollstein,  M.:  Retention  of  Urine  Due  to 
Congenital  Hypertrophy  of  the  Verumontanum,  J.  Urology  lO :  477 
(Dec.)   1923. 
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time  in  coma,  for  which  a  tentative  diagnosis  of  meningitis 
was  made.  So  far  as  could  be  learned,  this  second  iUness  had 
come  on  suddenly. 

Examination  at  this  time  revealed  a  fairly  well  developed, 
well  nourished  boy  of  17  years  with  a  temperature  of  101, 
pulse  124,  noisy  streptorous  respiration  of  36,  and  a  systolic 
blood  pressure  of  200  mm.,  a  diastolic  of  135,  and  leucocyte 
count  of  32,000.  There  was  a  slight  bleeding  and  purulent 
discharge  from  tlie  nose. 


"^  -NCoiiicuius 
Pr-osfak 


Figure    4 


Pressure  of  the  spinal  fluid  was  not  increased  and  in  it  there 
were  only  three  cells  per  cubic  mm.  The  Wassermann  test 
of  the  blood  was  negative,  and  the  blood  contained  non-protein 
nitrogen.  260.43  mg.  per  100  cc,  234.88  mgs.  of  urea  and 
6.66  mgs.  of  creatine.  Urine  olitained  with  a  catheter  was 
"smoky,"  with  a  specific  gravity  of  1010,  alkaline  reaction,  a 
4  mm.  ring  of  albumen,  many  red  blood  cells,  a  few  pus  cells 
but  only  an  occasional  cast  and  no  sugar,  acetone  or  diacetic 
acid.     He  died  25  minutes  after  he  was  taken  to  the  ward. 
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Necropsy  Report:  (E.  R.  Le Count.)  Except  for  a  marked 
edema  of  the  brain,  the  changes  were  confined  to  the  urinary 
tract.  The  bladder  was  distended,  containing  800  cc.  of  urine. 
The  kidneys  were  markedly  shrunken  and  atrophic,  the  right 
weighing  only  45  grams,  and  the  left  kidney  20.  The  entire 
lower  pole  of  the  left  kidney  and  the  upper  pole  of  the  right 
were  thin-walled,  shrunken  masses  of  firm,  leathery  tissue  1.5 
mm.  thick,  surrounding  dilated  calyces.  All  the  calyces  of 
both  kidneys  were  dilated  and  the  pyramids  shortened  with 
pressure  atrophy   (see  figs.  1  and  2). 

The  left  ureter  was  uniformly  dilated  to  a  diameter  of 
1.2  cms.,  about  five  times  the  normal.  The  left  opening  of 
the  ureter  in  the  bladder  was  circular,  gaping  widely  and  about 
it  the  trigone  was  markedly  inflamed.  Dilatation  of  the  right 
ureter  was  less  than  the  left,  and  its  vesical  opening  was  only 
slightly  gaping.  The  bladder  wall  was  thick  with  hyper- 
trophy, trabeculated  but  without  sacculations  or  diverticula. 
The  neck  of  the  bladder  was  abruptly  dilated,  and  so  much  so 
that  the  proximal  portion  of  the  verumontanum  was  partly 
inside  the  bladder  cavity.  The  verumontairum  was  very 
prominent  and  formed  a  very  effective  plug  at  the  bladder 
neck.  It  was  very  evident  that  increased  intravesical  tension 
had  jammed  the  crest  of  the  verumontanum  tightly  into  the 
proximal  end  of  the  urethral  canal  (see  figs.  3  and  4).  There 
was  no  stricture  distal  to  the  verumontanum  and  no  other 
irregularity  in  the  lining  or  channel  of  the  posterior  urethra, 
nor  was  there  any  evidence  of  contracture  of  the  neck  of  the 
bladder.  Urine  may  have  escaped  at  times  when  there  was 
but  slight  intravesical  pressure,  or  when  such  pressure  was 
great  enough  to  dilate  the  proximal  part  of  the  urethra.  The 
conditions  present  readily  explained  why  no  difficulty  had  been 
encountered  in  catheterization. 

There  were  moderate  chronic  inflammatory  changes  super- 
ficially in  sections  made  at  many  levels  in  the  verumontanum, 
chiefly  a  lymphoc\-tic  infiltration  immediately  beneath  the 
mucosa.  Glands  were  very  abundant  and  about  and  between 
them  relatively  little  fibrous  stroma.  There  was  no  acute 
inflammation. 

Discussion :  The  distended  bladder  with  bilateral  hydro- 
nephrosis and  hydroureter.  were  the  result  of  some  form  of 
chronic  urinary  obstruction  distal  to  the  bladder  neck.  That 
the  urethra  was  tremendously  dilated  proximal  to  an  enlarged 
verumontanum  and  normal  distally.  indicated  an  obstruction 
due  to  disparity  in  size  of  the  urethra  and  the  verumontanum, 
and  that  the  verumontanum  had  formed  an  effective  "ball- 
valve"  in  the  prostatic   urethra. 
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CONCLUSIONS 

1.  Urinai")  retention  with  the  sequences,  distended 
bladder,  hych'ourcters,  hydronephrosis,  uremia  and 
death  may  be  ])ro(hiced  by  an  obstruction  in  the  ])ros- 
tatic  urethra  (hie  ti>  an  enlar<jement  of  the  veru- 
montanum. 

2.  Since  an  enlarged  verumontanum  and  congenital 
membranous  valves  produce  urinary  retention  by  means 
of  a  valve-like  mechanism,  patients  so  afflicted,  may  be 
catheterized  without  difficulty. 

.S.  With  large  amounts  of  residual  urine  in  young 
men  and  an  absence  of  any  demonstrable  obstruction  to 
the  ])assage  of  a  catheter,  the  presence  in  the  posterior 
urethra  of  obstruction  due  to  an  enlarged  verumon- 
tanum should  be  remembered. 

The  more  complete  article  will  appear  in  the  .liiicricati  Jour- 
nal of   Urology. 

May  11,  1925. 
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A     DIPLOCOCCUS     IX     MEASLES 

PRESIDENTIAL     ADDRESS 

RUTH    TUNNICLIFF 

The  scientific  investigation  of  the  etiology  of  measles  began  with  the  experi- 
ments of  Dr.  Hektoen  in  1905.  He  produced  the  disease  in  man  by  the  injection 
of  blood  drawn  from  patients  with  measles  early  in  the  disease,  thus  showing 
that  the  virus  was  present  in  the  blood.  Anderson  and  Goldberger  later  demon- 
strated that  monkeys  were  susceptible  to  measles  materials  collected  just  before 
or  early  in  the  eruptive  stage  and  that  the  virus  passed  through  a  Berkefeld 
filter.  Later  Kevin  and  Bittman  found  that  rabbits,  and  Duval  and  D'Aunoy 
that  guinea-pigs,  reacted  to  the  injection  of  measles  virus.  After  a  fairly  definite 
incubation  period  depending  on  the  method  of  inoculation  of  blood  or  washings 
from  the  nose  and  throat  from  patients  with  measles,  monkeys  and  rabbits 
develop  leukopenia,  rise  of  temperature,  Koplik  spots  and  an  eruption,  followed 
by  desquamation.  Guinea-pigs  show  only  a  fall  in  the  number  of  leukocytes, 
a  rise  of  temperature  and,  according  to  Duval  and  D'Aunoy,  a  hemorrhagic 
nephritis.  Respiratory  symptoms  are  generally  absent  in  the  measles  reaction 
of  lower  animals. 

Since  the  aerobic  blood  cultures  on  ordinary  mediums  made  by  earlier 
investigators  failed  to  demonstrate  bacteria,  I  tried  anaerobic  cultures  in 
special  mediums,  such  as  semicoagulated  horse  serum  and  ascites  agar.  During 
the  preemptive  and  early  eruptive  stage  of  measles,  a  filter  passing  gram- 
positive,  green  producing  diplococcus  was  found  almost  constantly  in  the  blood. 
It  never  grew  in  the  first  generation  in  fluid  mediums,  probably  because  they 
are  more  aerobic  than  solid  or  semisolid  ones.  This  diplococcus  was  isolated 
in  largest  numbers  a  few  hours  before  the  appearance  of  the  eruption.  After 
the  first  generation  it  generally  grew  aerobically.  The  same  diplococcus  has 
been  found  constantly  in  smear  preparations  and  cultures  from  the  respiratory 
tract  during  the  same  period  it  was  found  in  the  blood.  Specific  agglutinins, 
opsonins  and  complement-fixing  bodies  for  this  coccus  have  been  demonstrated 
in  the  blood  of  patients  with  measles  as  the  symptoms  subsided.  By  means  of 
immune  rabbit  serum  the  strains  of  this  organism  from  measles  have  been 
shown  to  belong  to  one  biologic  group.  This  coccus  has  not  been  found  in 
the  blood  in  other  diseases  or  in  normal  blood. 

The  same  symptoms  and  lesions  produced  in  monkeys,  rabbits  and  guinea-pigs 
by  infectious  measles  material  appeared  also  to  be  caused  by  this  organism, 
because  other  bacteria  isolated  from  the  same  plates  failed  to  produce  the 
measles   reactions.     Rabbits   successfully   inoculated   with  this   measles   coccus 
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showed  no  reaction  wlien  reinoculated  with  fresh  measles  material.  The  coccus 
isolated  from  the  blood  and  lungs  of  rabbits  inoculated  with  the  measles  coccus 
also  produced  a  rise  of  temperature,  Koplik  spots  and  rashes  when  injected 
into  normal  rabbits. 

I  have  also  studied  tiie  skin  reactions  to  this  diplococcus  with  a  view  to 
obtaining  light  on  its  relation  to  measles.  Filtrates  of  cultures  failed  to  pro- 
duce any  reaction.  The  most  satisfactory  reaction  was  obtained  by  the  intra- 
cutaneous injection  of  0.2  c.c.  of  a  twenty-four  hour  anaerobic  ascites  dextrose 
broth  culture,  killed  by  0.5  per  cent  phenol  at  room  temperature.  Knowing 
that  rashes  could  be  produced  in  rabbits  by  this  coccus,  I  first  made  tests  in 
the  skin  of  shaved  rabbits.  Normal  rabbits  reacted  with  circumscribed,  indu- 
rated, red  areas  from  1  to  4  cm.  in  diameter  within  twenty-four  hours  after 
injection.  Rabbits  immune  to  measles  showed  no  reaction  to  the  measles  antigen. 
Twenty-one  strains  of  bile  insoluble,  green  producing  diplococci  were  then 
tested.  The  six  measles  strains  gave  marked  reactions  in  normal  rabbits, 
but  none  in  rabbits  immune  to  measles.  Four  strains  from  other  sources  gave 
reactions  in  rabbits  both  immune  and  not  immune  to  measles.  The  other  strains 
failed  to  produce  any  reactions. 

The  serum  of  goats  and  a  rabbit  immunized  with  this  diplococcus,  as  well 
as  convalescent  human  measles  serum  neutralized  the  measles  antigens,  but 
normal  goat  and  rabbit  serums  failed  to  do  so.  Convalescent  human  measles 
serum  did  not  neutralize  the  coccus  antigens  not  derived  from  measles. 

Similar  tests  were  made  in  human  beings  with  two  different  measles  antigens. 
The  antigen  was  diluted  with  salt  solution  to  a  point  that  gave  no  reaction 
in  persons  who  had  previously  had  measles.  No  reaction  occurred  with  the 
control  culture  mediums  except  sometimes  a  redness  0.3  cm.  in  diameter  at 
the  site  of  the  needle  prick.  Twenty-eight  persons  who  gave  a  history  of 
measles  or  were  convalescing  from  measles  showed  no  reaction.  One  person 
with  a  history  of  measles  reacted  positively.  Twenty-six  persons  who  had 
not  had  measles  gave  a  definite  reaction  generally  in  twenty-four  hours,  in 
the  form  of  a  circumscribed  area  of  erythema  of  varying  intensity  from  1  to 
2  cm.  in  diameter,  as  a  rule  with  slight  infiltration.  The  reaction  in  some 
instances  was  followed  by  pigmentation  and  desquamation  and  generally  dis- 
appeared in  twenty-four  hours.  The  serum  of  a  person  with  a  negative  history 
of  measles  who  gave  a  positive  skin  reaction  failed  to  neutralize  while  con- 
valescent human  measles  serum  did  neutralize  the  measles  antigen  when  injected 
into  persons  who  had  not  had  measles. 

Since  these  experiments  suggested  that  this  diplococcus  might  be  peculiar 
to  measles,  it  seemed  worth  while  to  try  to  produce  immune  serum  in  a  large 
animal  for  preventive  inoculations.  Others  have  shown  that  monkeys,  guinea- 
pigs  and  rabbits  recovering  from  measles  produced  experimentally  with  measles 
virus  are  immune  to  reinfection.  Scott  and  Simon  also  showed  that  the  blood 
of  rabbits  infected  with  measles  virus  will  protect  uninoculated  rabbits  when 
later  infected  with  measles  material. 

Nicolle  and  Conseil,  Degkwitz,  McNeal,  Weaver  and  Crooks,  Zingher  and 
others  have  proved  the  protective  power  of  convalescent  measles  serum  against 
measles.  Since  monkeys,  guinea-pigs  and  rabbits  were  found  susceptible  to  the 
green  producing  diplococcus  isolated  from  measles  patients,  it  seemed  possible 
that  a  goat  might  also  react  to  this  organism,  and  if  so  the  blood  drawn 
during  convalescence  might   show  protective  power  against  measles.     A  goat 
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was  chosen  rather  than  a  horse  on  account  of  the  danger  of  sensitization  with 
horse  serum  if  used  in  other  diseases  and  also  on  account  of  the  common  belief 
that  goat  serum  is  not  toxic  to  man. 

From  nine  to  fourteen  days  after  intravenous  injection  of  living  measles 
diplococci,  goats  showed  a  rise  in  temperature,  a  leukopenia  and  congestion  of 
the  mucous  membrane  of  the  mouth.  Blood  drawn  during  convalescence 
neutralized  measles  antigens  when  injected  intracutaneously  into  rabbits,  and 
protected  ten  rabbits  against  a  subsequent  injection  of  infective  material  from 
measles.  The  six  rabbits  receiving  injections  with  normal  goat  serum  or 
uninoculated  before  receiving  the  measles  virus  all  showed  some  or  all  of  the 
characteristics  of  measles  in  rabbits  :  a  rise  of  temperature,  Koplik  spots  and 
an  eruption. 

On  account  of  the  difficulty  of  always  obtaining  convalescent  human  measles 
serum  and  the  indication  that  immune  goat  serum  protected  rabbits  against 
measles,  Dr.  Hoyne  and  I  have  tried  immune  goat  serum  in  a  few  children 
who  had  not  had  measles,  convalescent  human  serum  collected  by  Dr.  T.  T. 
Crooks  being  used  as  a  control. 

Of  the  sixteen  children  with  a  negative  history  of  measles  receiving  goat 
serum  on  the  first  two  days  after  exposure,  twelve  showed  no  signs  of  measles. 
Six  children  receiving  the  serum  on  the  third  day  or  later,  developed  measles.  In 
the  cases  in  which  human  convalescent  measles  serum  was  used  as  a  control 
the  percentages  of  persons  who  contracted  measles  was  the  same  as  in  those 
receiving  injections  with  goat  serum.  A  number  of  other  children  also  received 
goat  serum  but  were  later  found  not  to  have  been  exposed  to  measles. 

The  serum  of  one  goat  was  toxic  to  fifteen  of  the  twenty-three  children 
receiving  injections.  It  is  possible  that  if  the  serum  was  concentrated  and 
preserved  for  a  longer  time  before  using,  some  of  the  toxic  effect  might  be 
avoided. 

While  too  few  experiments  have  been  made  to  draw  any  conclusions  as  to  the 
protective  value  of  immune  goat  serum,  we  think  they  warrant  further  investiga- 
tion, especially  with  serum  of  goats  more  highly  immunized. 

The  coccus  in  pairs  and  short  chains  observed  by  Babes  in  1880  in  the 
secretions  from  the  nose,  conjunctiva  and  bronchi  of  patients  who  had  measles, 
the  diplostreptococcus  isolated  from  the  sputum  by  Menschikow,  the  gram- 
positive  coccoid  bodies  seen  by  Mallory  and  Medlar  in  the  skin  and  the  greem 
coccus  isolated  by  Donges  from  the  blood  in  measles  may  be  the  same  coccus 
which  I  have  cultivated.  It  is  interesting  that  Menschikow  suggested  that 
his  coccus  might  have  the  same  relation  to  measles  that  the  hemolytic  strepto- 
coccus had  to  scarlet  fever.  The  filter-passing  diplococcus  recently  isolated  by 
Caronia  from  measles  differs  from  my  organism  in  being  gram-negative  and 
always  anaerobic.  The  ascites  tissue  medium  used  by  him  is  unfavorable  for 
the  growth  of  my  diplococcus,  and  after  several  generations  they  become  almost 
invisible,  and  many  become  gram-negative.  Caronia  isolated  the  coccus  he 
describes  not  only  from  measles  material,  but  also  from  the  blood  of  rabbits 
inoculated  with  blood  from  patients  with  measles.  Selma  Meyer,  who  worked 
with  Caronia  and  studied  his  technic,  reports  that  bodies  like  those  described 
by  him  as  the  cause  of  measles  and  scarlet  fever  were  found  by  her  also  in 
uninoculated  culture  mediums  and  in  blood  cultures  from  chickenpox,  chorea, 
polyarthritis  and  other  diseases,  as  well  as  from  normal  blood.  Rabbits  receiv- 
ing injections  with  uninoculated  culture  medium  showed  bodies  in  the  liver  and. 
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spleen  like  those  in  rabbits  receiving  injections  with  blood  from  patients  who 
had  scarlet  fever  and  measles. 

At  the  height  of  the  attack  of  measles,  gram-positive  bacilli  and  other 
organisms  were  sometimes  isolated  from  the  blood,  but  as  I  did  not  find  them 
in  the  preemptive  stage,  when  the  blood  is  known  to  be  infective,  and  as  no 
opsonins,  agglutinins  or  complement-fixing  bodies  could  be  demonstrated  for 
them,  they  were  not  considered  to  lie  of  any  etiologic  significance.  Some  of 
these  bacilli  may  be  the  same  as  those  isolated  by  Sellards  and  Bigelow  from 
the  blood  of  patients  with  measles,  and  by  Kusama,  Yokoyma  and  Ito  from 
the  kidneys  of  monkeys  infected  with  blood  from  patients  with  measles. 

From  the  experiments  with  the  organism  I  isolated  from  measles,  we  find 
that  it  is  constantly  present  in  measles  during  the  infective  period  and  is  not 
found  in  other  diseases;  that  specific  immune  bodies  for  this  coccus  are  in 
the  blood  of  patients  recovering  from  measles,  and  by  means  of  immune  rabbit 
serum  these  cocci  are  shown  to  belong  to  one  biologic  group;  it  produces  the 
same  reactions  in  lower  animals  as  are  caused  by  measles  virus;  it  is  isolated 
from  rabbits  so  infected  and  the  recovered  coccus  again  produces  the  measles 
reactions  in  normal  rabbits ;  animals  recovering  from  the  infection  produced 
by  this  coccus  are  immune  to  infection  with  fresh  measles  materials ;  antigens 
of  this  organism  cause  a  specific  skin  reaction  in  persons  with  a  negative 
history  of  measles,  and  the  serum  of  goats  immunized  with  this  coccus^  appears 
to  protect  rabbits  and  human  beings  against  measles. 

October  12,  1925. 


COMPRESSION     MYELITIS     SECONDARY     TO     ECHINO- 
COCCUS     DISEASE     OF    VERTEBRAE     AND     KIDNEY 

LAURENCE    E.    HINES 

Echinococcus  disease  of  the  vetebrae  is  an  extremely  unusual  cause 
of  transverse  myelitis.  The  rarity  of  the  condition  is  emphasized  by 
Williamson.^  who,  in  1911,  was  able  to  cite  from  the  literature  only 
twenty-four  cases.  Since  1911  there  have  been  additional  cases  reported 
by  Magath,-  Guleke,^  Davis  and  Balboni*  and  Fournier.'^ 

According  to  a  recent  review  by  Kretchmer,*^  echinococcus  disease 
of  the  kidney  is  also  rare,  and  this  report  is  based  on  the  postmortem 
findings  of  echinococcus  disease  in  both  vertebrae  and  kidnev. 


1.  The  bibliography   is  given   in  an   article   entitled   "Further   Studies   on  a 
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1.  Williamson.   R.   T. :     Diseases   of   Spinal   Cord,   London,   Oxford   Press, 
1911. 

2.  Magath,  T.  B.:    Med.  Clin.  North  America  34:549.  1921. 

3.  Guleke,  A.:    Deutsch.  Ztschr.  f.  Chir.  162:59,  1921. 

4.  Davis,  L.,  and  Balboni,  G.  M. :    Boston  M.  &  S.  J.  176:726,  1917. 

5.  Fournier,   J.    C.    M. :     Rev.    de   med.    del    Uruguay    21:523,    1918;    abstr., 
J.  A.  M.  A.  71:203,  1918. 

6.  Kretschmer,  H.  L. :    Surg.,  Gynec.  &  Obst.  36:196,  1923. 


185 

REPORT     OF     A     CASE 

History. — ^A  white  woman,  aged  38,  a  native  of  Ireland,  was  admitted  to 
St.  Joseph's  Hospital.  Chicago,  Aug.  10,  1924,  complaining  of  paralysis  and 
severe  pain  of  both  lower  extremities,  marked  constipation  and  polyuria.  The 
illness  started  about  June  1,  1924,  with  shooting  pains  in  the  right  leg.  This 
was  followed  by  numbness  and  progressive  weakness  in  both  legs. 

Examination. — The  examination  on  admittance  revealed  a  well  nourished 
woman,  acutely  ill,  with  a  temperature  of  100.2  F.  and  a  pulse  rate  of  126. 
The  essential  physical  findings  were :  distention  of  the  abdomen,  bilateral  flaccid 
paralysis  of  both  lower  extremities;  loss  of  thermal,  tactile  and  pressure 
sensation  of  both  lower  extremities  and  trunk  below  the  twelfth  dorsal  seg- 
ment; absent  patellar,  Achilles  and  abdominal  reflexes.  No  pathologic  reflexes 
were  obtained.  Blood  culture  and  Wassermann  tests  of  blood  serum  were 
negative.  There  were  19,100  leukocytes  per  cubic  millimeter  and  81  per  cent 
of  polymorphonuclears.  Urinalysis  was  negative  on  admission,  but  showed  a 
trace  of  albumin  and  numerous  pus  cells  the  day  before  she  died.  Roentgen- 
ograms of  the  spine,  spinal  fluid  examination  and  echinococcus  complement- 
fixation  tests  were  not  made.  Two  days  after  admission  she  was  unable  to 
urinate  or  defecate  voluntarily.  A  large  sacral  bed  sore  developed  on  the 
fourth  day.  The  patient  became  very  toxic,  and  died  eleven  days  aftec 
admission. 

Necropsy. — The  anatomic  findings  at  necropsy,  made  four  hours  after  death, 
were:  compression  myelitis  of  the  lower  dorsal  and  upper  lumbar  cord;  local- 
ized echinococcic  pachymeningitis  externa  of  the  cord;  multiple  echinococcus 
cysts  of  the  eleventh  and  twelfth  dorsal  and  first  lumbar  vertebrae;  large 
sterile  (?)  echinococcus  cyst  of  the  right  kidney;  sacral  decubitus  ulcer; 
cloudy  swelling  of  the  liver,  myocardium  and  kidneys ;  chronic  passive  con- 
gestion of  the  spleen;  passive  hyperemia  of  the  lungs;  distended  and  trabeculated 
urinary  bladder;  old  surgical  ablation  of  the  gallbladder;  fibromyoma  of  the 
uterus ;  simple  cyst  of  the  left  ovary  and  pelvic  adhesions. 

A  large  cyst,  12  by  9  by  9.5  cm.,  protruded  from  the  anterior  surface  of 
the  lower  pole  of  the  right  kidney.  One  surface  was  partially  embedded  in 
the  cortex  of  the  kidney;  the  lower  border  was  about  5  cm.  below  the  lower 
pole.  The  cyst  contained  about  200  cc.  of  slightly  turbid  brown  fluid.  The 
walls  were  4  mm.  thick  and  lamcllated.  The  lining  of  the  cyst  cavity  was 
generally  smooth,  except  for  a  few  brown,  granular  areas  and  small  domelike 
projections.  No  booklets  or  scolices  were  found  in  the  fluid  content,  in  the 
smears  from  the  lining  or  in  microscopic  sections  from  the  wall.  The  bodies 
of  the  eleventh  and  twelfth  dorsal  and  first  lumbar  vertebrae  were  so  friable 
that  they  could  be  broken  easily.  This  was  due  to  marked  sponginess  or  cystic 
changes  in  the  bone.  In  the  loose  tissue  between  the  dura  mater  of  the  cord 
and  the  affected  vertebral  bodies,  a  light  yellow  exudate  was  expressed,  which 
contained  a  few  small  gelatinous  cysts.  Smears  revealed  occasional  scolices 
and  numerous  booklets.    Sectioned  surfaces  of  the  cord  were  grossly  unchanged. 

COMMENT 

The  comparatively  large  size  of  the  kidney  cyst  and  ahsence  of 
daughter  cysts  in  the  contents  indicate  that  the  kidney  was  infected  for 
a  long  time  and  was  probably  the  primary  site  of  infection.     The  small 
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cysts  in  the  vcrtchrac  and  aroimd  the  cord  siig.t,fest  recent  involvement, 
and  this  coincides  with  the  short  period  of  chnical  evidence  of  cord 
compression. 

Development  of  cysts  outside  the  dura  mater  is  the  usual  method 
of  spinal  compression.  Williamson  points  out  that  it  is  exceptional  to 
find  cysts  within  the  dura  mater. 

Anv  ])art  of  the  cord  may  he  involved.  In  Williamson's  twenty-four 
cases,  the  cervical  cord  was  involved  in  2;  the  dorsal  in  10;  the  lumbar 
in  6 ;  the  cauda  equina  in  5  ;  and  the  dorsal,  lumbar  and  cauda  equina  in  1. 
In  this  same  series  the  site  of  origin  was :  cancellous  tissue  of  vertebrae, 
7 ;  extradural  areolar  tissue.  4 ;  arachnoid  tissue.  2 ;  muscles  of  back.  4 ; 
lung.  2 ;  retroperitoneal  tissue,  2. 

SUMMARY 

A  case  of  echinococcus  disease  is  reported  in  which  the  spinal  cord 
was  compressed  by  hydatid  cysts  that  developed  outside  the  dura  mater. 
Recent  cvstic  changes  in  the  vertebrae  and  an  old  echinococcus  cyst  of 
the  kidney  were  associated  findings. 
October  12.  1925. 


FURTHER     OBSERVATION     ON     THE     RING     PRECIPI- 
TATION    TEST     FOR     SYPHILIS 

RUSSELL     D.     HERROLD 

The  results  of  further  comparative  tests  with  the  Wassermann  reaction 
support  the  view  that  the  ring  precipitation  test  is  valuable  in  detecting  syphilis 
serologically. 

October  12,  1925.  

SOME     OBSERVATIONS     ON     THE     RELATION     OF 

CHEMICAL     CONSTITUTION     TO     BIOLOGIC 

SPECIFICITY 

JULIAN     H.    LEWIS 

AND 

H.    GIDEON    WELLS 

The  cereals  —  emmer,  Triticum  dicoccum;  durum,  Triticum  durum;  spelt, 
Triticum  spelta;  einkorn,  Triticum  monococcum  —  are  genetically  related  to 
wheat,  Triticum  vulgarc.  That  einkorn  has  seven  chromosomes,  emmer  and 
durum  fourteen  and  wheat  and  spelt  twenty-one,  indicates  the  evolution  of 
these  plants  by  polymerization,  and  that  the  fertility  or  total  or  partial  sterility 
of  interspecies  is  in  accordance  with  this  idea.     In  like  manner,  kafir,  Andro- 
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pogou  sorghum,  teosinte.  Enchlacna  viexicaiia  ScJirad,  and  corn,  cea  mays,  are 
botanically  related.  All  these  plants  yield  alcohol-soluble  proteins,  or  prolamines, 
which  have  been  studied  by  Gortner  and  Hoffmann,'  and  which  have  been  found 
to  have  marked  chemical  and  physical  similarities  between  those  of  the  wheat 
group  and  those  of  the  corn  group.  Because  of  these  interesting  genetic  rela- 
tionships and  the  chemical  and  physical  similarities  and  differences  between 
the  various  members  of  these  two  groups,  their  immunologic  relationships  are 
of  particular  significance  and  offer  an  opportunity  for  further  observations  on 
the  relation  of  chemical  constitution  to  biologic  specificity.  For  this  purpose 
the  complement-fixation  test  was  used  as  well  as  anaphylactic  sensitization, 
determinated  by  three  different  methods,  i.  e.,  the  uterus  strip  method,  the 
bronchospasm  method  of  Koessler  and  Lewis,  and  the  usual  anaphylactic 
reaction   with   guinea-pigs. 

For  the  complement-fixation  test,  three  antiserums  were  prepared :  anti- 
gliadin  (against  the  prolamine  from  wheat),  antizein  (aganist  the  prolamine 
from  corn)  and  antiglutenin  (against  a  non-alcohol-soluble  protein  from 
wheat).  These  antiserums  were  tested  against  1  mg.,  0.1  mg.,  and  0.01  mg. 
of  all  the  prolamines  and  glutenin.  The  results  show  that  the  optimal  amount 
of  antigen  for  differentiation  is  0.01  mg.,  and  that  when  this  amount  is  used 
the  prolamines  can  be  separated  into  a  wheat  group  consisting  of  gliadin, 
emmer,  durum,  spelt  and  einkorn,  and  a  corn  group  consisting  of  zein,  teosinte 
and  kafirin.  Glutenin  appears  to  be  distinct  from  gliadin,  although  both  are 
obtained  from  wheat. 

Experiments  with  the  uterus  strip  method  confirmed  the  results  obtained 
with  the  complement-fixation  test.  A  uterus  from  a  guinea-pig  sensitized 
with  a  prolamine  from  the  wheat  group  reacted  with  any  other  prolamine  from 
this  group  but  did  not  react  with  the  prolamines  from  the  corn  group.  After 
a  uterus  strip  had  reacted  to  a  protein  other  than  the  one  with  which  it  had 
been  sensitized,  it  was  completely  desensitized  to  the  homologous  protein. 

The  bronchospasm  method,  which  shows  graphically  the  characteristic 
bronchospasm  of  anaphylaxis,  showed  that  zein  and  gliadin  do  not  interact 
while  zein  and  teosinte  do.  It  also  showed  that  gliadin  and  glutenin  have 
no  antigenic  properties   in   common. 

With  the  anaphylactic  reactions  it  was  found  that  guinea-pigs  sensitized 
with  gliadin  gave  strong  reactions  when  reinjected  with  the  other  four  proteins 
of  the  wheat  series,  but  none  with  the  proteins  from  the  corn  series.  Animals 
recovering  from  these  crossed  reactions  were  found  to  be  protected  to  gliadin 
just  as  were  the  tissues  in  the  uterine  strip  experiments.  Guinea-pigs  sensitized 
with  either  zein  or  teosinte  and  desensitized  with  a  heterologous  protein  of 
the  same  group  failed,  forty-eight  hours  later,  to  react  with  either  the  homo- 
logous or  heterologous  protein,  indicating  that  the  proteins  of  this  group  are 
similar   enough   to   one   another   to   desensitized   animals. 

Immunologic  study  of  the  alcohol-soluble  proteins  from  certain  cereal 
grains  indicate  that  they  fall  into  two  classes.  Gliadin  from  wheat  and  the 
prolamines  from  durum,  einkorn,  emmer  and  spelt,  of  the  genus  Triticum. 
seem  to  be  closely  related,  according  to  tests  by  means  of  both  the  complement- 


1.  Gortner  and  Hoffmann:    Second  Colloid  Symposium,  Monographs,  Chem- 
ical Catalogue  Co.,  New  York,  1925. 
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fixation  and  the  anaphylactic  reaction  (tested  by  three  methods).  The  alcohol- 
soluble  proteins  from  common  maize,  from  kafir  corn  and  from  teosinte  were 
found  to  be  closely  related  to  one  another,  but  not  to  the  alcohol-soluljle 
proteins  of  the  Triticuin  group.  These  results  agree  with  the  observations  made 
I)y  others  (Gortner  and  Hoffmann)  that  the  chemical  properties  of  these  alcohol- 
soluble  proteins  indicate  the  existence  of  a  "wheat  group"  and  a  "corn  group" 
of  prolamines,  the  members  of  each  group  being  chemically  similar  to  each 
other,  as  we  have  found  them  to  be  immunologically. 

The  complete  report  is  published  in  the  Jour.  Biol.  Chem.  66:37,  1925. 

November  9,  1925. 


THE     SPLANCHNOPERIPHERAL     LEUKOCYTE 
BALANCE 

W.     F.     PFTl'ZRSEN 

The  normal  level  of  blood  pressure  is  maintained  by  an  antagonistic 
orientation  of  splanchnic  and  peripheral  autonomic  impulses.  In  a  similar 
manner  it  seems  probable  that  the  quantity  of  leukocytes  present  at  any  one 
time  in  any  particular  part  of  the  vascular  bed  is  controlled  by  a  similar 
antagonism  of  autonomic  impulses.  Mijller  has  previously  discussed  some  of 
the  underlying  experiments  that  support  this  view. 

Together  with  Miiller  and  von  Oettingen,  we  have  studied  the  effect  of 
peripheral  stimulation  (exposure  of  abdominal  skin  of  the  dog  to  quartz  light) 
on  lymph  constituents.  It  has  been  found  that  irradiation  is  followed  by 
immediate  effects  apparent  in  the  lymph.  These  may  be  predominantly 
sympathetic  in  character  (increased  lymph  sugar,  lowered  lymph  protein, 
diminished  calcium)  or  parasympathetic  (decreased  lymph  sugar,  increased 
protein  and  calcium).  With  splanchnic  sympathetic  orientation  there  is 
peripheral  leukocytosis ;  with  splanchnic  parasympathetic  orientation,  a  peri- 
pheral leukopenia.  The  usual  picture  is  that  of  a  wavelike  change  with 
fluctuations  between  the  two  extremes.  Occasionally  the  waves  are  of  increas- 
ing amplitude. 

In  a  second  group  of  animals,  eye  pressure  was  made  with  thoracic  incanula- 
tion.  In  all  instances  the  heart  rate  was  slowed  to  approximately  50  per  cent 
of  the  normal  rate,  parasympathetic  stimulation.  The  lymph  effect  that  followed 
might  be  either  sympathetic  or  parasympathetic.  Usually  there  were  marked 
fluctuations  between  the  extremes.  The  peripheral  leukocyte  count  again 
indicated  an  antagonistic  state  from  that  obtaining  in  the  splanchnic  area.  The 
possible  mechanism  by  which  the  rapid  fluctuation  of  the  leukocytic  curve  takes 
place  was  discussed. 

DISCUSSION 

Dr.  E.  R.  LeCount:  Are  these  variations  of  the  sugar  and  calcium  asso- 
ciated with  a  constancy  in  the  osmotic  pressure  of  the  lymph?  This  inquiry 
is  made  because  I  understand  that  the  osmotic  pressure  of  the  blood  is  main- 
tained at  a  rather  constant  level,  but  I  do  not  know  that  a  similar  condition 
obtains  with  the  lymph. 
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Dr.  Petersen:  No  osmotic  pressure  measurements  have  been  made,  but 
in  certain  experiments  the  electrical  conductivitj'  has  not  changed,  and  probably 
there  are  no  changes  in  osmotic  pressure. 

November  9,  1925. 


I 


GAUCHER'S     DISEASE     AND     LIPOID     HISTIOCYTOSIS 
WILLI.AM     BLOOM 

Dr.  Bloom  gave  a  demonstration  of  specimens  and  lantern  slides  from 
two  cases  of  Gaucher's  disease  and  three  cases  of  lipoid  histiocytosis  of  the 
Niemann  type,  stressing  the  differences  between  the  two  conditions.  The 
complete  paper  is  published  in  the  American  Journal  of  Pathology  1:595,  1925. 

DISCUSSION 

Dr.  R.  H.  Jaffe:  The  histology  of  Niemann's  disease  resembles  somewhat 
the  lipoid  changes  found  in  the  internal  organs  of  children  dying  of  mal- 
nutrition. The  epithelial  reticulum  cells  of  the  thymus,  especially,  are  enlarged 
and  are  filled  with  lipoid  droplets.  There  are  differences  as  regards  the  exten- 
sion of  the  process  and  the  microchemical  reactions  of  the  deposited  fat  sub- 
stances, but  these  may  be  merely  quantitative,  the  fundamental  cause  being 
the  same,  namely:  a  severe  disturbance  of  the  lipin  metabolism.  Since  the 
microchemical  tests  are  not  reliable,  a  chemical  analysis  of  the  organs  in 
Niemann's  disease  and  malnutrition  would  be  valuable.  Chemical  studies  of 
the  spleen  in  morbus  Gaucher  have  yielded  interesting  results. 

November  9,  1925. 


ANEURYSM    AND    ANOMALY     OF    THE    CIRCLE 
OF    WILLIS  * 

LAWRP:NCE    JACQUES 

True  aneurysms  of  the  cerebral  arteries  are  to  be  sharply  distin- 
guished from  the  so-called  miliary  aneurysms  of  the  brain.  The  latter 
are  said  to  be  demonstrable  by  maceration  methods  in  almost  every  case 
of  cerebral  apoplexy  occurring  after  40  ( Osier ).^  They  are  usually 
about  as  large  as  a  pinhead,  involve  the  finer  vessels  within  the  brain, 
and    frequently    (Pick)-    are    simply   minute   hematomas    representing 


*  From   the    Otto    Baer    Fund    for    Clinical    Research    of    the    Michael    Reese 
Hospital  and  the  Nelson  Morris  Memorial  Institute  for  Medical  Research. 

1.  Osier,  W. :    The  Principles  and  Practice  of  Medicine,  New  York,  D.  Apple- 
ton  &  Co.,  1912. 

2.  Pick,  L. :     Ueber  die  sogenannten  miliaren  Aneurysmen  der   Hirngefjisse, 
Berl.  klin.  Wchnschr.  47:325  and  382,  1910. 
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hemorrhages  which  have  occurred  from  direct  rupture  of  the  vessel 
wall.  The  former,  on  the  other  hand,  are  less  common,  having  been 
encountered  in  from  0.2  to  1.5  per  cent,  of  various  series  of  necropsies 
(Pitt.'*  Osier,  Reinhardt,"*  Fearnsides  ^).  Three  have  been  encountered 
in  1,308  necropsies  performed  at  the  IMichael  Reese  Hospital  since  1909. 
They  may  occur  at  ahnost  any  age,  involve  as  a  rule  the  large  vessels  at 
the  base  of  the  brain,  occasionally  those  of  the  convexity,  and  are  usu- 
ally the  size  of  a  pea  or  a  cherry  pit,  becoming  in  some  instances  as  large 
as  a  walnut  or  even  a  small  orange. 

True  cerebral  aneurysms  are  of  pathologic  interest  chiefly  because 
of  the  difficulties  frequently  involved  in  establishing  their  etiology. 
Because  of  these  difficulties,  many  of  the  aneurysms  of  obscure  etiology 
reported  in  the  literature,  particularly  those  occurring  in  persons  in  the 
earlier  decades  of  life,  have  been  attributed  by  exclusion  to  hypothetical 
congenital  hypoplastic  defects  in  the  vessel  walls.  Attention  has  been 
called,  however,  to  the  frequency  of  gross  developmental  anomalies  of 
the  vessels  at  the  base  of  the  brain  by  the  anatomic  studies  of  Windle,^ 
Parnisseti,"  Wyrubow  ®  and  DeV'ries.''  The  possible  causal  relation- 
ship of  such  deviations  to  the  formation  of  aneurysms  of  the  basilar 
artery  was  first  suggested  by  Lebert.^°  The  point  was  later  reiterated 
by  von  Hofmann,^^  with  respect  to  the  vessels  at  the  base  of  the  brain 
in  general,  with  the  statement :  "It  is  not  impossible  that  many  of  these 
anomalies  can  contribute  to  the  formation  of  aneurysms  through  an 
uneven  division  of  blood  volume  and  pressure."  Individual  instances 
involving  such  an  association  have  been  described  by  Ebstein,^-  Weir 


3.  Pitt,  W. :     On  Cerebral  Embolism  and  Aneurysm,  Brit.  M.  J.  1:827,  1890. 
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Mitchell  "  and  Berger."  More  recently  Busse/^  noting  the  preponder- 
ance, in  his  experience,  of  aneurysms  involving  the  anterior  communicat- 
ing artery,  was  led  to  make  a  careful  anatomic  study  of  this  region.  He 
found  deviations  from  the  normal  in  227  of  400  brains  examined, 
ranging  from  simple  doubling  of  the  vessel  to  the  most  intricate  and 
fanciful  plexus  formation.  These  abnormalities  were  regarded  by  him 
as  evidences  of  arrested  embryologic  development.  In  thirty-nine  cases, 
almost  10  per  cent.,  dilatation  of  some  anomalous  vessel  in  such  a  group 
had  occurred,  with  the  formation  of  a  true  aneur\sm.  Microscopically, 
the  walls  of  such  outpouchings  were  found  to  be  thinned,  the  elastica 
interna  stretched  and  sometimes  broken ;  but  no  other  evidences  of  dis- 
ease or  degeneration  were  to  be  made  out.  The  possible  formation  of 
these  aneurysms  on  the  basis  of  purely  mechanical  factors  was  sug- 
gested, and  the  opinion  ventured  that  a  careful  study  of  other  portions 
of  the  circle  of  Willis  might  disclose  a  similar  condition. 

Attention  is  called  by  Merkel  ^^  in  Henle's  "Grundriss  der  Anatomic" 
to  the  occurrence  of  anomalies  of  the  posterior  communicating  arteries, 
the  vessels  involved  in  the  case  to  be  reported.  Windle,  in  his  study  of 
200  brains,  encountered  forty-three  cases  in  which  there  was  a  marked 
disparity  in  the  size  of  these  vessels,  nine  in  which  the  right  was  absent, 
thirteen  with  absence  of  the  left,  and  three  in  which  both  were  absent. 
Mitchell  was  able  to  collect  from  the  literature  sixteen  anomalies  of  the 
posterior  communicating  arteries.  In  nine  of  these,  the  vessels  were 
absent  or  impervious.  DeVries  quotes  references  to  forty-five  anomalies 
of  the  posterior  communicating  arteries,  in  seven  of  which  both  vessels 
were  absent.  In  no  case  in  any  of  these  series  had  aneurysms  occurred. 
Indeed,  except  for  two  of  the  cases  reported  by  Berger,  no  instances  of 
association  of  aneurysms  and  anomalies  of  these  vessels  have  been 
found.  It  is  felt,  therefore,  that  the  coincidence  of  these  conditions  is  of 
sufficient  interest  to  justify  the  following  report. 

REPORT     OF     A     CASE 

History. — Mrs.  C.  T.,  aged  72,  housewife,  was  first  admitted  to  the  Alichael 
Reese  Hospital,  to  the  medical  service  of  Dr.  Solomon  Strouse,  on  April  4,  1923. 
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Her  father  died  at  the  age  of  64  "of  an  aneurysm."  Her  husband  died  at  the  age 
of  60  of  heart  trouble.  She  had  been  married  for  twenty-one  years,  but  had  never 
been  pregnant.  At  40  she  liad  an  attack  of  pleurisy.  Five  years  later,  she  liad  had 
typhoid  fever,  and  several  times  during  the  last  few  years  some  of  the  joints  of 
her  limbs  had  become  stiff  and  swollen.  Eighteen  months  previous  to  admission 
she  had  had  erysipelas  of  the  face,  which  subsided  in  about  ten  days.  During  the 
last  two  years,  she  had  slowly  lost  weight  and  strength  and  was  bedridden  most  of 
the  time.  There  were  occasional  brief  attacks  of  weakness  and  dizziness,  and  she 
had  noticed  that  her  vision  was  gradually  becoming  impaired. 

Exainiuatiou. — The  patient  was  poorly  nourished  and  restless.  The  blood 
pressure  was  110  systolic  and  60  diastolic.  There  was  no  cardiac  enlargement.  A 
short  harsh  systolic  murmur  was  heard  over  the  apex  and  was  transmitted  to  the 
vessels  of  the  neck.  The  pupils  were  round  and  equal,  but  responded  sluggishly 
to  light  and  during  accommodation.  The  knee  and  Achilles  reflexes  were  very 
active.  There  was  no  ankle  clonus.  The  biceps  and  triceps  reflexes  were  present. 
The  Babinski  sign  was  negative. 

The  following  opiithalmoscopic  findings  were  recorded:  Right  eye:  typical 
retinal  sclerosis  with  moderately  tortuous  vessels  and  punctate  areas  of  exudate. 
The  disk  was  fairly  normal.  Left  eye:  retinal  sclerosis  of  much  higher  degree, 
with  larger  and  more  numerous  areas  of  exudate,  one  of  which  involved  the 
macula.  Fairly  advanced  atrophy  of  the  optic  nerve,  "probably  due  to  the  retinal 
atrophy." 

Urine:  The  twenty-four  hour  output  was  26  ounces.  The  specific  gravity 
was  1.018.  There  was  no  albumin.  There  were  occasional  hyaline  and  granular 
casts. 

Course  of  IIlucss. — Her  course  in  the  hospital  was  uneventful,  except  for  occa- 
sional "rheumatic"  muscular  pains  and  a  brief  unexplained  fever.  She  was  dis- 
charged unimproved. 

Second  Admission. — On  March  2,  1925,  more  than  two  years  later,  she  returned. 
In  the  interval  her  weakness  and  dimness  of  vision  had  been  progressive,  and  dur- 
ing the  few  months  preceding  entrance  she  developed  a  severe  mental  disturbance 
which  necessitated  her  being  confined  to  a  sanatorium.  While  in  a  period  of 
excitement,  on  the  day  before  her  final  admission  to  the  hospital  she  jumped 
from  a  second  story  window,  and  sustained  a  fracture  of  the  left  humerus.  On 
entrance  to  the  hospital  she  was  completely  disoriented  and  had  hallucinations,  so 
that  restraint  was  required.  On  March  27,  the  temperature  rose  to  102  F. ;  evi- 
dences of  consolidation  appeared  over  both  bases,  and  she  became  comatose.  A 
flaccid  paralysis  of  the  right  arm  was  noted,  and  a  final  diagnosis  qf  broncho- 
pneumonia and  possible  cerebral  thrombosis  was  made.  On  March  29,  1925,  she 
died. 

Necropsy. — There  was  bilateral  pneumonia  of  the  hypostatic  type. 

The  heart  was  not  enlarged.  On  the  cusps  of  the  aortic  and  mitral  valves 
there  were  rows  of  small,  firm,  beadlike  vegetations.  The  leaflets  themselves 
were  thickened  and  shortened  as  were  the  papillary  muscles.  The  myocardium 
was  of  good  consistency;  its  cut  surfaces  showed  a  moderate  amount  of  grayish- 
white  streaking.  Microscopically,  the  vegetations  consisted  of  dense  fibrin  and 
a  few  round  cells.  The  valves  were  diffusely  scarred  and  hyalinized  and  in  places 
showed  evidences  of  atheromatous  change.  About  many  of  the  small  vessels  in 
the  myocardium  were  collections  of  large  mononucleated  and  multinucleated  cells 
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with  relatively  large  nuclei  and  slightly  purple   cytoplasm,   similar   to   the  cells 
described  by  Aschoff  as  characteristic  of  rheumatic  fever. 

The  kidneys  presented  the  picture  of  a  moderately  advanced  chronic  diffuse 
nephritis.  Microscopically,  occasional  small  hyaline  thrombi  were  found  in  the 
glomeruli. 


1  indicates  the  anterior  cerebral  arteries ;  2,  anterior  communicating  artery ;  3, 
middle  cerebral  arteries;  4,  opening  of  aneurysm  into  the  left  carotid  artery; 
5,  right  internal  carotid  artery;  6,  aneurysm;  7,  right  posterior  communicating 
artery ;  8,  right  posterior  cerebral  artery ;  9,  basilar  artery ;  10,  vertebral  arteries : 
O.  R.,  right  optic  nerve;  O.  L.,  left  optic  nerve. 


In  the  aorta  there  was  an  intense  sclerosis  of  the  senile  type.  The  splenic 
artery  was  long  and  tortuous,  with  marked  yellowish  intimal  streaking. 

The  findings  of  chief  importance,  however,  related  to  the  examination  of  the 
head.     The  pachymeninges  were  thickened  and  in  places  firmly  adherent  to  the 
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calvarium.  The  brain  was  symmetrical.  Tlie  leptomeninges  were  diffusely 
thickened  and  whitened. 

The  vessels  at  the  base  of  tlic  brain  were  rather  narrt)w,  and  in  their  walls 
were  many  sclerotic  plaques.  The  vessel  arising  from  the  right  internal  carotid 
artery  at  the  usual  point  of  origin  of  the  right  posterior  communicating  artery 
was  large  and  passed  posteriorly  between  the  cerebellum  and  the  occipital  lobe  in 
the  course  normally  taken  by  the  posterior  cerebral  artery.  The  left  posterior 
communicating  artery  was  absent.  The  left  internal  carotid  artery,  just  after 
its  emergence  from  the  cavernous  sinus,  was  dilated  to  a  diameter  of  1.2  cm.,  and 
extending  medially  from  it  was  a  rounded  aneurysmal  sac  measuring  2.5  by  2  by  1.5 
cm.  Over  the  superior  and  anterior  surfaces  and  proceeding  to  the  basal  aspect 
of  this  sac,  were  spread  the  fibers  of  the  optic  chiasm.  From  the  basal  surface 
to  which  they  had  lx;en  adherent,  emerged  the  flattened  optic  nerves.  The  left 
optic  nerve  had  been  reduced  to  a  narrow  compressed  band.  The  right  was  less 
involved.  The  lumen  of  the  sac  was  almost  completely  filled  with  a  red  and  white 
thrombus.  That  portion  of  the  wall  of  the  aneurysm  adjacent  to  the  skull  was 
composed  of  thin,  fairly  tough,  white  tissue.  When  the  sac  was  dissected  away 
from  the  brain,  however,  its  wall  on  this  side  was  found  to  be  extremely  thin 
and  blood  stained ;  the  enclosed  thrombus  almost  protruded  through  it.  The  con- 
tiguous brain  substance  was  also  stained  with  blood.  There  was  a  superficial 
erosion  of  the  sphenoid  bone  where  the  aneurysm  had  rested  on  it. 

The  vertebral  arteries  were  about  equal  in  size.  The  left  posterior  cerebral 
artery  emerged  from  the  basilar.     The  right  posterior  cerebral  artery  was  absent. 

Microscopic  Examination. — Microscopically,  the  leptomeninges  were  consider- 
ably thickened  and  sprinkled  with  round  cells  and  large  mononuclear  phagocytes 
containing  iron  pigment.  The  meningeal  vessels  appeared  normal,  and  there  was 
no  infiltration  of  round  cells  about  them.  The  posterior  wall  of  the  aneurysm 
was  reduced  to  a  thin  layer  of  hyalinized  fibrous  tissue  which  was  fused  with  the 
enclosed  thrombus  and  covered  by  an  adherent  layer  of  compressed  brain  tissue 
in  which  were  scattered  many  large  cells  laden  with  iron  pigment.  It  was 
sprinkled  with  many  leukocytes  and  red  blood  corpuscles,  and  no  muscle  or  elastic 
fibers  could  be  demonstrated  by  the  van  Gieson  and  Verhoef  stains. 

A  similarly  stained  section  through  the  wall  of  the  sac  near  its  origin  was 
composed  of  dense  hyalinizing  fibrous  tissue,  some  young  fibroblasts,  and  a  few 
very  fine,  irregular,  black  elastic  fibrils. 

COMMENT 

Berger's  analysis  may  be  applied  briefly  to  the  mechanical  factors 
which  may  have  been  involved  in  this  case.  The  pulsations  of  the 
heart  are  transmitted  w^ith  particular  intensity  to  the  left  internal  carotid 
artery  because  of  the  direct  origin  of  the  common  carotid  on  this  side 
from  the  aorta.  Particularly  vulnerable  to  the  efifects  of  this  stress  is 
the  point  at  which  the  internal  carotid  suddenly  emerges  unsupported 
from  the  cavernous  sinus.  Relief  from  this  strain  is  normally  afforded 
by  the  distribution  of  blood  from  the  internal  carotid  into  the  anterior 
and  middle  cerebral  and  posterior  communicating  arteries.  In  the  present 
case,  however,  the  latter  outlet  was  absent,  and  the  strain  was  further 
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increased  by  the  break  in  the  circle  on  the  right  side  resulting  from  the 
abnormal  course  of  the  right  posterior  communicating  artery.  The 
formation  of  an  aueurysm  as  a  result  of  these  factors  may  have  been 
favored  further  by  the  presence  of  an  area  of  lessened  resistance  at  the 
site  from  which  the  left  posterior  communicating  artery  normally  should 
have  emerged. 

The  role  of  the  extensive  atherosclerosis  present  in  the  cerebral 
vessels  in  this  case  is  not  to  be  disregarded.  It  is  possible  that  these 
changes  were  responsible  for  the  onset  of  the  lesion  relatively  late  in 
life,  while  the  mechanical  conditions  described  served  at  best  only  as 
predisposing  factors  of  minor  importance.  Busse  pointed  out  that  most 
of  his  aneurysms  occurred  after  40,  when  some  degree  of  sclerosis  is 
almost  always  present,  and  in  both  of  Berger's  cases  the  cerebral  vessels 
were  rigid  and  extensively  calcified.  Nevertheless,  the  relationship  of 
atherosclerosis  to  the  production  of  these  aneurysms  is  not  clear,  and 
its  importance  has  been  minimized  by  Lebert,  Fearnsides  and  Rein- 
hardt.  Certainly  it  is  true  that  ^the  most  intense  degree  of  sclerosis  may 
confer  no  apparent  tendency  to  aneurysm  formation,  while  frequently, 
in  cases  which  have  been  attributed  by  exclusion  to  such  changes,  arterial 
degeneration  of  only  mild  degree  has  been  present. 

Syphilis  is  a  less  frequent  cause  of  these  lesions  than  atherosclerosis 
(Kaufmann  ^')  and  is  held  responsible  for  a  relatively  small  proportion 
of  the  cases  in  the  literature.  No  evidences  of  this  disease  were  present 
clinically  or  anatomically  in  the  present  case. 

The  cardiac  lesions  encountered  were  undoubtedly  of  rheumatic 
origin.  Those  aneurysms  which  have  been  attributed  to  mycotic  embol- 
ism of  the  cerebral  vessels  have  been  associated  with  the  bacterial  endo- 
carditides.  However,  a  few  cases  have  been  recorded  by  von  Jaksch  ^^ 
and  by  Lowy,^^  in  which  cerebral  aneurysms  have  been  accompanied  by 
evidences  of  a  healed  or  active  rheumatic  cardiac  infection.  Lowy 
regards  such  aneurysms  as  evidences  of  direct  arterial  damage  by  the 
infective  agent,  and  points  out  that  Eppinger  considered  angina,  rheu- 
matism and  scarlet  fever  as  important  factors  in  the  pathogenesis  of 
these  lesions.     It  is  interesting  in  this  connection  that  Pappenheimer 
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and  von  Glahn  -°  have  described  changes  characteristic  of  rheumatic 
fever  occurring  in  the  aorta.  The  present  case  and  those  of  von  Jaksch 
and  Lowy  suggest  the  possible  occurrence  of  similar  changes  involving 
the  smaller  arteries.  No  evidences  of  such  involvement  were  found 
here,  however,  either  in  the  aorta  or  in  sections  taken  from  the  cerebral 
vessels. 

Clinically  there  was  little  here  on  which  to  base  a  diagnosis  of  cere- 
bral aneurysm.  The  absence  of  evidences  of  increased  intracranial 
tension  and  particularly  of  choked  disks  is  characteristic  of  these  lesions 
(Oppenheim,-^  Beadles  -')  and  may  be  of  some  diagnostic  importance 
when  accompanied  by  distinct  focal  evidences  of  pressure.  A  progres- 
sive unilateral  or  bilateral  amaurosis  as  was  present  here  is  perhaps  the 
most  typical  of  the  focal  lesions  produced  by  aneurysms  in  this  loca- 
tion (Lebert).  It  is  worthy  of  mention  that  the  clinical  picture  may  in 
some  instances  be  fairly  characteristic  (Symonds,^^  Burchardt  ^*),  and 
that  with  the  occurrence  of  one  or  particularly  a  series  of  apoplectiform 
seizures  in  a  young  person,  in  the  presence  of  focal  evidences  of  tumor, 
the  possibility  of  a  rupturing  or  ruptured  cerebral  aneurysm  is  to  be 
considered  seriously. 

SUMMARY 

In  a  woman,  aged  7Z,  the  circle  of  Willis  was  bilaterally  incomplete. 
The  right  posterior  communicating  artery  took  the  course  normally 
taken  by  the  right  posterior  cerebral  artery.  At  the  site  of  origin  of  the 
left  posterior  communicating  artery  was  an  aneurysm  2.5  cm.  in  greatest 
diameter. 

Cerebral  aneurysm  associated  with  anomalies  of  the  posterior  com- 
municating arteries  of  the  circle  of  Willis  is  rare.  Abnormality  in  the 
distribution  of  the  blood  due  to  such  anomalies  may  be  a  mechanical 
factor  in  the  causation  of  cerebral  aneurysms.  The  senile  atheroscle- 
rosis present  in  the  case  reported  may  have  had  a  part  in  the  formation 
of  the  aneurysm,  rendering  the  involved  vessel  more  susceptible  to  the 
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mechanical  factors  brought  about  by  the  anomalies  of  the  circle  of 
Willis. 

The  aortic  and  mitral  valves  and  the  myocardium  were  the  seat  of 
recent  rheumatic  changes.  There  was  nothing  to  indicate  that  such 
changes  occurrmg  at  an  earlier  period  of  life  had  a  part  in  the  forma- 
tion of  the  aneurysm.  There  was  no  clinical  or  anatomic  evidence  of 
syphilis. 

Progressive  amaurosis,  more  marked  on  the  left  than  on  the  right 
side,  was  the  essential  clinical  manifestation  of  the  condition. 

November  9,  1925. 

THE     MEINICKE     MICROREACTION     IN     SYPHILIS* 
ANNYMARIE     PETERSEN     SAUNDERS 

In  recent  years  many  attempts  have  been  made  to  diagnosis  syphilis  by 
a  method  which  would  be  specific  in  character  and  have  a  more  simple  working 
basis  than  the  Wassermann  reaction. 

In  1917,  Meinicke  and  Sachs-Georgi  proposed  a  test  for  syphilis  based  on 
a  white  precipitation  when  an  alcoholic  extract  of  a  normal  heart  was  added 
to  the  blood  serum  of  a  syphilitic  person.  Since  this  was  not  a  true  precipitin 
test  from  a  biologic  standpoint,  it  has  been  called  a  floccule  formation  test. 
The  early  flocculation  tests,  however,  had  many  disadvantages,  and  the  procedure 
was  not  altogether  simple.  The  length  of  time  required  was  from  twenty-four 
to  forty-eight  hours,  and  gave  rise  to  erroneous  results  on  account  of  bacterial 
contamination.  In  many  cases  the  reading  was  indefinite.  In  the  course  of  years 
most  of  the  objectionable  features  have  been  eliminated,  and  Meinicke,  in 
his  third  modification,  using  tulol  balsam  extract  of  horse  heart,  demonstrated 
that  a  turbidity  precedes  the  floccule  formation.  This  takes  place  witliin  an 
hour  and  is  easily  recognized  by  the  naked  eye. 

The  nature  of  the  floccule  formation  as  well  as  the  Wassermann  reaction 
is  as  yet  not  entirely  understood.  Meinicke  considers  his  test  to  be  a  true 
immunity  reaction,  depending  on  a  specific  antibody. 

The  ordinary  Meinicke'  test  is  carried  out  in  the  following  manner:  Two 
tubes,  one  containing  1  cc.  of  the  Meinicke  extract,  the  other  10  cc.  of  a  3  per 
cent  sodium  chloride  solution,  are  kept  in  a  water  bath  at  a  temperature  of 
45  C.  for  ten  minutes ;  then  extract  and  salt  solution  are  mixed  and  used 
immediately  for  the  test.  One  part  of  the  patient's  serum,  and  five  parts  of 
the  freshly  mixed  extract  dilution  are  measured  into  a  small  test  tube,  shaken 
and  kept  at  room  temperature  protected  from  light  for  one  hour.  After  that 
time  the  negative  specimens  are  found  unchanged,  and  the  positive  specimens 
have  become  almost  opaque  when  held  up  to  the  window  screen  in  daylight. 


*  From  the  State  Psychopathic  Institute. 

1.  Meinicke,  E. :  Meinicke  Microtest  for  Syphilis  in  Children,  Med.  Klin. 
21:123-134  (Jan.  25)  1925.  Dohnal :  Technic  of  Meinicke  Microreaction, 
Dermat.  Wchnschr.  80:367  (March  7)  1925;  80:408  (March  14)  1925.  Schiikri : 
Meinicke's  Turbidity  Reaction,  Miinchen.  med.  Wchnschr.  72:183  (Jan.  30)   1925. 
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In  a  recent  publication  Mcinicke  describes  a  microrcaction.  In  all  tests 
for  sypbilis  heretofore  large  quantities  of  blood  serum  were  necessary.  A 
niicroreaction  has  been  attempted  with  the  Wassermann  and  Sachs-Georgi 
tests,  but  has  not  been  found  practicable.  Meinicke  saw  in  his  method  which 
required  no  inactivation  of  the  l)lood  scrum  a  niuch  I)tttcr  chance  for  a 
microreaction. 

The  blood  can  be  obtained  from  the  ear,  one  drop  l)oing  drawn  up  into 
a  tube  of  10  cm.  in  length  and  1  to  2  mm.  in  width.  Then  one  end  of  the 
tube  is  sealed  if  the  examination  is  to  be  made  in  the  same  place,  otherwise 
both  ends  need  to  be  sealed.  After  coagulation  has  taken  place,  this  tube 
is  ccntrifuged  and  the  part  of  the  tube  containing  the  clear  serum  is  separated 
from  the  rest  by  means  of  a  glass  file  and  is  then  ready  for  use. 

To  600  cc.  of  a  3  per  cent  solution  of  sodium  chloride  0.1  Gm.  of  sodium 
carbonate  is  added.  Of  this  solution  5  cc.  are  measured  into  one  test  tube 
and  0.5  cc.  of  the  Meinicke  extract  into  a  second  test  tube.     Both  tubes  are 

Findings  zvith  Wassermann  and  Meinicke  Tests 

Wassermann  Test  Meinicke  Test 

Negative   799                 Negative   799 

Positive    Ill                 Positive    Ill 

Anticomp  9                 Negative    9 

Anticomp  13                 Positive    13 

Doubtful 8                 Positive    8 

Doubtful    7                 Negative    7 

Negative   13                 Doubtful     13 

Positive  5                  Doubtful     5 

Negative    19                 Positive  19 

Positive   16                 Negative   16 


put  into  a  waterbath  of  45  C.  for  ten  minutes.  The  warm  extract  and  the 
saline  solution  are  mixed  quickly.  A  cover  glass  preparation  is  now  made, 
using  one  small  platinum  loop  full  of  blood  serum  to  one  large  platinum  loop 
full  of  diluted  extract.  The  large  platinum  loop  must  be  of  such  a  size  as 
to  hold  exactly  five  times  as  much  as  the  small  loop.  Serum  and  extract  are 
thoroughly  mixed  on  the  cover  glass,  and  a  hanging  drop  preparation  is  made. 
The  slide  is  kept  in  the  dark  at  room  temperature  of  not  more  than  20  C.  for 
one  hour,  when  the  reading  can  be  made  under  the  microscope  with  a  high 
dry  lens.  In  negative  specimens  the  field  looks  almost  empty;  here  and  there 
a  few  dancing  spots  are  seen.  In  positive  specimens  definite  clumping  has  taken 
place,  giving,  a  picture  similar  to  the  positive  Widal  reaction.  Instead  of  the 
platinum  loops  method,  which  may  become  inaccurate  easily,  leukocyte  pipets 
have  been  used. 

Meinicke  recommends  not  to  make  more  then  ten  preparations  with  the 
same  extract  dilution,  as  on  long  standing  an  opacity  may  be  produced  giving 
a  false  positive  reaction. 

The  reading  should  l)e  made  at  the  end  of  one  hour;  a  second  reading 
may  be  made  after  another  hour,  but  a  longer  delay  is  likely  to  cause  unspecific 
changes  which  render  the  results   a  good  deal  more  indefinite  and  even  false. 
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Of  1,000  specimens  of  blood  serum  which  were  tested  by  both  the  Wasser- 
man  and  the  Meinicke  methods,  my  results   are  as   given   in  the  table. 

Of  the  nineteen  cases  that  were  negative  with  the  Wassermann  and  positive 
with  the  Meinicke  reaction,  eleven  had  a  history  of  syphilis  or  had  had  a 
positive  \\'assermann  reaction  a  few  years  before.  Eight  specimens  of  the 
thirteen  specimens  from  the  tuberculosis  hospital  were  doubtful  with  the 
Meinicke  and  negative  with  the  Wassermann  reaction.  Of  the  sixteen  cases 
with  a  positive  Wassermann  and  a  negative  Aleinicke  reaction,  eleven  were 
cases  of  general  paralysis  in  which  the  patients  had  received  two  years  of 
intensive  treatment  with  tryparsamide  and  sulpharsphenamine.  This  treatment 
had  been  discontinued  two  weeks  prior  to  the  tests. 

The  Meinicke  test  both  in  the  macroscopic  or  microscopic  method  is  espe- 
cially valuable  when  the  Wassermann  test  is  anticomplementary  or  doubtful. 
Most  of  the  blood  serums  we  are  handling  are  sent  in  from  a  distance  and 
are  several  days  old  before  reaching  us.  Occasionally  some  have  become 
slightly  anticomplementary  or  hemolytic.  In  a  fairly  large  number  of  persons 
with  syphilis  of  long  standing,  the  kind  that  are  likely  to  be  admitted  to  the 
state  hospital,  a  negative  or  doubtful  Wassermann  test  on  blood  serum  is 
not  uncommon,  while  in  many  the  Meinicke  test  is  positive. 

SUMMARY 

The  advantage  of  the  microscopic  over  the  macroscopic  Meinicke  test  is 
the  easier  detection  of  floccules  and  the  minute  quantity  of  blood  serum  neces- 
sary. The  microscopic  test  requires  accuracy  and  a  room  temperature  not 
above  20  C.  (70  F.).  In  experienced  hands  it  is  a  valuable  adjunct  in  the 
diagnosis  of  syphilis. 

December  14,  1925. 


FAT     REPLACEMENT     OF     THE     GL.YCOGEN     IN     THE 
LIVER     AS     A     CAUSE     OF     DEATH* 

E.    R.    LeCOUNT 

AND 

H.    A.    SINGER 

During  efforts  to  produce  a  cirrhosis  of  the  liver  in  animals  with 
alcohol,  as  well  as  during  experiments  designed  simply  to  ascertain  the 
effects  of  alcohol  on  its  structure,  an  accumulation  of  the  fat  in  the  liver 
cells  has  been  found  so  commonly  as  the  main  alteration  that  a  relation 
between  alcohol  and  fatty  changes  in  the  liver  has  long  been  recognized. 

Rosenfeld  ^  furnished  rather  conclusive  evidence  of  this  relation  by 
withholding  glycogen-forming  foods  from  the  diet  of  animals  fed  with 


*  From  the  Pathological  Laboratories  of  Rush  Medical  College,  University 
of  Chicago,   and  the   Cook  County  Hospital. 

1.  Rosenfeld,  G. :  Fettbildung.  Ergeb.  d.  Physiol.  2:50-94,  1903;  Beitrage 
zur  pathologic  des  Alkohols,  Zentralbl.  f.  Med.  21:1049-1060,  1900. 
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alcohol  and  observing  fatty  changes  of  the  liver  as  a  sequence.  In  dis- 
cussions of  this  subject,  it  has  long  been  customary  to  refer  to  the 
demonstration  of  fatty  changes  by  Friedenvi^ald  -  as  the  chief  effect  in 
rabbits  from  long-continued  administration  of  alcohol. 

The  conclusions  of  Formad  ^  based  on  postmortem  examinations 
of  the  bodies  of  250  chronic  alcoholics,  and  the  presence  of  large  fatty 
livers  in  90  per  cent  of  these  has  more  recently  been  corroborated  by 
Fahr  *  from  an  examination  of  309  such  bodies.  Fahr  states  definitely 
that  a  fatty  liver  is  the  most  constant  change  with  chronic  alcoholism, 
and  similar  statements  by  others  °  are  not  wanting. 

Although,  as  first  stated,  acceptance  of  this  association  of  alcohol 
with  marked  fatty  changes  of  the  liver  has  in  these  various  ways  become 
general,  no  such  agreement  has  as  yet  been  arrived  at  with  regard  to 
symptoms  enabling  an  estimate  clinically  of  the  degree  to  which  the 
liver  has  suffered  such  alterations,  and  this  notwithstanding  the  atten- 
tion this  phase  of  the  subject  has  received  since  Louis  "  first  called  atten- 
tion to  marked  fatty  changes  of  the  liver  and  especially  its  association 
with  tuberculosis.  That  such  hepatic  disease  may  be  encountered  in  the 
bodies  of  persons  who  are  apparently  well  has  been  commented  on  by 
Frerichs  "  and  Begbie,''  and  the  absence  of  symptoms,  except  those 
connected  with  its  increased  size,  has  been  the  subject  of  comment  by 
many  writers  ^  in  considering  marked  fatty  degeneration  of  the  liver. 


2.  Friedenwald,  J. :  The  Pathologic  Efifects  of  Alcohol  on  Rabbits,  J.  A. 
M.  A.  45:780-784.  1905. 

3.  Formad.  H.  F. :  The  "Pig-Backed"'  or  Alcoholic  Kidney  of  Drunkards, 
Tr.  Am.  Assn.  Physicians  1:225-236,  1886. 

4.  Fahr,  T. :  Zur  Frage  des  chronischen  Alkoholismus,  Verhandl.  d.  deutsch. 
path.  Gesellsch.  13:163-169,  1909. 

5.  Moebius.  E. :  Die  Fettleber.  Deutsch.  Klin.  2:240-241,  1850.  Schuppel,  O. : 
Fettleber,  Hepar  Adiposum,  Handl.  d.  Spec.  Path.  (Ziemssen).  Leipzig  8:389-419, 
1878.  Weichselbaum,  A.:  Discussion,  Verhandl.  d.  deutsch.  path.  Gesellsch.  13: 
169,  1909.  Mcjunkin,  F.  A.:  The  Human  and  Animal  Liver  After  Alcohol, 
Arch.  Int.  Med.  19:786-800,  1917. 

6.  Louis,  P.  C.  A. :  Recherches  anatomiques,  pathologiques,  et  therapeutiques 
sur  la  phthisic,  trans,  by  Charles  Cowan,  Washington,  D.  C,  1836. 

7.  Frerichs,  F.  T. :  Diseases  of  the  Liver,  trans,  by  Charles  Murchison,  New- 
York  1:196-219,  1879. 

8.  Begbie,  J.  W. :  Fatty  Liver,  in  Reynolds:  A  System  of  Medicine,  Lon- 
don 3:360-370,  1871. 

9.  Addison,  T. :  Observations  on  Fatty  Degeneration  of  the  Liver,  Guy's 
Hosp.  Rep.  1:476-483,  1836.  Bamberger,  H. :  Die  Fettleber;  Schmidt's  Jahrb.  d. 
ges.  Med.  79:298-300,  853.  Murchison,  C. :  Clinical  Lectures  on  Diseases  of 
the  Liver,  New  York,  1868,  pp.  43-52.  Rolleston,  H.  D. :  Diseases  of  the  Liver, 
Gallbladder  and  Bile  Ducts,  London,  pp.  426-433,  1912. 
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Some  authorities  have  emphasized  the  greater  ease  with  which  per- 
sons with  such  hepatic  disease  succumb  to  infections  and  infectious 
diseases.  Gilbert  and  Lereboullet  ^°  also  have  pointed  out  this  bearing, 
but  they  have  gone  much  further  and  frankly  challenged  the  laissez  faire 
attitude  of  clinicians  regarding  the  absence  of  distinctive  symptoms, 
asserting  that  competent  study  should  demonstrate  impaired  function  of 
livers  so  diseased. 

One  of  us  (E.  R.  L.)  has  been  greatly  impressed  for  many  years 
by  encountering  huge  fatty  livers  at  rare  intervals  during  routine  post- 
mortem examinations ;  these  were  frequently  found  in  the  bodies  of 
small  women  whose  consumption  of  whisky  or  similar  liquors  (brandy) 
was  inordinate.  Little  else  was  found  within  the  bodies  to  explain 
death,  which  was  often  sudden  or  unexpected  and  not  the  result  of 
delirium  tremens.    Two  examples  of  such  deaths  follow. 

Case  1. — J.  C,  a  white  woman,  aged  45,  entered  the  Cook  County  Hospital, 
in  the  service  of  Dr.  Hassin,  March  21,  1924,  at  2 :  00  p.  m.,  and  died  much  to  the 
surprise  of  those  in  attendance  twelve  hours  and  fifteen  minutes  later. 

The  preliminary  diagnosis  was  neurasthenia  and  the  assignment  was  "neurol- 
ogy." The  following  was  written  after  death :  "This  ambulatory  patient  com- 
plained on  entrance  of  vague  gastric  symptoms,  generalized  aches  and  pains,  and 
occipital  headache.  A  superficial  examination  revealed  nothing  abnormal.  The 
pulse  was  strong,  the  temperature  normal  and  she  was  resting  quietly.  At  9 :  00 
p.  m.,  when  I  visited  her,  she  was  apparently  in  good  condition,  and  death  was 
unexpected.''  After  1 :  30  a.  m.,  the  nurse  noted  groaning  respirations,  a  weak 
pulse  and  cyanosis  of  the  face,  and  these  continued  until  death  at  2:15  a.  m. 
After  death,  it  was  learned  that  she  had  been  drinking  heavily,  and  was  nervous 
and  weak. 

Anatomic  Diagnosis. — The  diagnosis  was:  marked  fatty  changes  of  the  liver; 
moderate  edema  of  the  leptomeninges  ;  hyperplasia  of  the  spleen;  marked  passive 
hyperemia  of  the  kidneys  and  bowel  lining;  sclerosis  of  the  aorta  and  front 
mitral  leaflet ;  submucous  minute  petechial  hemorrhages  of  the  pancreatic  duct ; 
varicose  veins  of  the  lower  extremities;  slight  anasarca  (ankles);  acute 
catarrhal  conjunctivitis;  fibrous  adhesions  between  the  liver  and  diaphragm, 
spleen  and  diaphragm,  and  spleen  and  liver. 

The  liver  weighed  2,900  Gm.  and  presented  the  well-known  alterations  of 
"large  fatty  liver,"  grossly  and  microscopically.  Chemical  examination  of  the 
abdominal  viscera  and  of  the  gastric  and  intestinal  content  failed  to  disclose  the 
presence  of  alcohol  or  any  other  poison. 

Case  2. — J.  D.  C,  a  white  man,  aged  54,  entered  the  Cook  County  Hospital  in 
the  service  of  Dr.  Hamberger,  May  24,  1924,  at  9:30  p.  m.,  with  a  diagnosis  of 
chronic  alcoholism  and  cirrhosis  of  the  liver.  He  was  seen  by  the  resident  physi- 
cian of  the  ward  at  10:  35  p.  m.,  and  appeared  to  be  in  fairly  good  condition,  but 
he  died  abruptly  about  ten  minutes  later.    A  brother  said  the  patient  had  been 


10.  Gilbert,   A.,    and   Lereboullet,    F. :     La    steatose    latent    des    alcoholiques. 
Bull,  et  mem.  Soc.  med.  d.  hop.  de  Paris  19:577-585,  1902. 
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addicted  to  alcohol  for  many  years,  recently  had  used  "moonshine,''  and  for  about 
a  week  had  coini)laiiu(l  of  weakness,  tremor,  nausea  and  epigastric  distress. 

Atiatomic  Diagnosis. — Tlie  diagnosis  was:  marked  fatty  changes  of  the  liver; 
edema  of  the  leptomeninges  ;  moderately  lessened  "lipoid"  of  the  suprarenal  cor- 
tices ;  cholesterol  deposits  in  the  liver  and  kidneys  ;  almost  empty  bowel ;  hyper- 
trophy of  the  heart;  passive  hyperemia  of  the  spleen,  kidneys,  liver  and  bowel; 
calcified  tracheobronchial  lymph  glands;  retention  cysts  of  the  left  kidney;  left 
focal  fibrous  pleuritis  ;  fibrous  localized  perihepatitis;  lessened  colloid  (atrophy) 
of  the  thyroid  gland. 

Chemical  examination  of  254  (im.  of  stoniacli  and  content  yielded  0.34  cc.  of 
alcohol,  but  no  other  poison. 

In  the  tal)lc,  tlir  age.  sex.  and  fatiii  of  the  liver  to  body  weight  are 
given.' ^  A  much  larger  series  could  easily  be  tabulated  by  using  more 
necropsy  records,  but  it  is  believed  that  these  few  from  recent  necropsies 
answer  the  purpose.  It  is  of  special  significance  that  of  the  eleven,  five 
were  women. 

Ratio  of  Weight  of  Liver  to  That  of  Body 

Ago  in  Hody  Wciglit  Weight  of  L-iver   Ratio  of  Liver  to 

Patient  Years  .Sex  in  Kg.  in  Gm.  Body  Weight 

M.  S 28  F                       -.VJAd                      3,263  1  to  12.09 

J.  W 40  M                        G.).14                        4,148  1  to  15.91 

0.  G 43  F                       41.81                      2,980  1  to  14.37 

M.  M 43  F                       .")1.59                      3,200  1  to  16.08 

J.  F .■)4  M                      57.16                      3,120  1  to  18.32 

J.  0 45  F                       .55.68                      2,900  1  to  19.86 

G.  K .■51  M                      62.73                      3,150  1  to  19.51 

J.  B -M  M                      60.00                      2,991  1  to  20.02 

J.  D.  0 54  F                       56.00                      2,500  1  to  22.22 

L.  T 41  M                      53.97                      3,090  1  to  17.46 

About  one-half  hour  before  the  death  of  one  patient,  a  convulsion 
occurred  with  frothing  at  the  mouth  and  cyanosis ;  another  was  subject 
to  "fits,"  but  had  none  during  the  three  days  he  was  in  the  hospital.^- 

For  one  of  these  patients,  the  clinical  diagnosis  was  delirium  tremens, 
but  when  death  occurred  this  had  largely  cleared  up ;  for  six,  the  diagno- 
sis was  chronic,  and  for  two  acute,  alcoholism ;  for  two  cirrhosis  of  the 
liver.  The  enlargement  of  the  liver  was  usually  noted  clinically,  once 
thought  to  be  due  to  secondary  growths  from  a  rodent  ulcer  of  the  face, 
once  regarded  as  hypertrophic  cirrhosis.  In  six  patients  there  was 
jaundice — marked  in  only  one. 

Some  bronchopneumonia  developing  during  the  last  days  in  the 
hospital,  due  to  poor  pulmonary  ventilation  and  infection  of  dependent 
parts  of  the  lungs,  was  present  in  a  number  of  bodies. 

In  considering  the  way  in  which  death  is  brought  about  in  cases  such 
as  these,  acute  poisoning  from  alcohol  is  excluded  by  the  absence  of 

11.  The  normal  ratio  of  the  liver  to  the  body  weight  is  from  1:31  to  1:36. 
Vierordt,  H. :    Daten  und  Tabellen  fiir  Mediziner,  Ed.  3,  Jena,  1906. 

12.  The  term  "whisky  fits"  has  long  been  in  common  use  by  policemen. 
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coma,  for  alcohol  causes  death  in  an  acute  condition  as  does  ether  and 
similar  anesthetics.  Drinking  of  a  large  amount  of  alcohol,  as  occurs 
at  times  on  a  wager,  is  followed  by  stupor,  then  coma  and  death. 
Delirium  tremens  may  also  be  excluded,  although,  as  stated,  one  of  the 
patients  had  delirium  tremens  shortly  before  death.  It  is  of  some  sig- 
nificance that  the  lining  of  the  stomach  in  deaths  such  as  these  has 
no  hemorrhages  characteristic  of  delirium  tremens/^  nor  are  such  large 
fatty  livers  common  with  delirium  tremens,  nor  is  cirrhosis  of  the  liver, 
as  Fahr  *  has  also  emphasized. 

Fahr,  in  discussing  the  cause  of  death  from  alcohol,  mentions  the 
possibility  of  alterations  in  the  vagus  and  sympathetic  nerves  and  gang- 
lions within  the  heart,  but  his  comments  do  not  especially  concern  the 
type  of  disease  we  are  dealing  with  in  which  the  ratio  of  liver  weight 
to  that  of  the  body  is  so  large,  nor  does  he  present  evidence  of  such 
changes  in  nerves  or  ganglions.  That  alcohol  is  concerned  with  changes 
in  the  i)eripheral  and  central  nervous  system  is  generally  accepted  in 
connection  with  both  alcoholic  neuritis  and  the  Korsakoff  syndrome.  In 
another  place, ^^  one  of  us  (E.  R.  L.)  has  an  account  of  gross  altera- 
tions of  the  brain  with  delirium  tremens,  changes  not  encountered  in  the 
bodies  of  persons  whose  deaths  are  accompanied  by  the  circumstances 
under  discussion. 

In  these  the  most  conspicuous  features  are  the  huge  size  of  the  liver 
and  the  difficulty  in  finding  liver  cells  microscopically  which  from  their 
number  and  size  seem  to  posses  any  evidence  of  glycogen  storage  con- 
sistent with  life.  This  marked  fatty  infiltration  has  played  a  part  so 
important  in  the  classroom  work  of  teaching  pathology  and  has  been  the 
subject  of  so  much  illustration  and  description  ever  since  instruction  in 
such  details  of  disease  has  been  practiced,  that  the  alteration  may  be 
regarded  as  familiar  to  all  physicians. 

It  will  be  recalled  that  large  globules  of  fat  replace  the  cytoplasm 
of  the  liver  cells,  and  that  the  nucleus  and  remaining  cytoplasm  form  a 
thin  crescent  ("signet  ring")  about  a  part  of  the  periphery  of  the  fat.  It 
is  obvious  that  in  such  cells  there  is  no  considerable  store  of  glycogen. 
Such  livers  as  these  are  so  loaded  with  fat  that  thin  slices  float  in  water. 
A  cirrhosis  may  be  present,  but  is  usually  not  marked.  The  little  pres- 
ent may  not  be  noted  grossly,  the  irregularities  otherwise  denoting  it 
being  smoothed  out  by  the  accumulation  of  fat. 


13.  Hirsch,   E.  F. :    The   Gastric   Mucosa  in   Delirium  Tremens,  Arch.   Int. 
Med.  63:354,  1914. 

14.  Sceleth,   C.   E.,   and   Beifeld,   A.   F. :     Cerebral    Edema    (Wet    Brain)    in 
Chronic  Alcoholism,  Am.  J.  Med.  Sc.  149:886,  1915. 
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It  sccnis  to  us  that  any  attempt  to  explain  unexpected  deaths  such 
as  these  must  include  absence  of  an  adequate  store  of  glycogen  to  meet 
the  requirements  of  the  body  for  glucose.  In  only  one  of  these  ten 
patients  was  chemical  examination  of  the  blood  made,  but  in  that 
instance,  the  sugar,  67  mg.  per  one  hundred  cubic  millimeters,  was 
significantly  low. 

Sheep  becoming  carnivorous  when  kept  in  abattoirs  and  developing 
an  aversion  for  herbivorous  foods,  waste  and  die  with  fatty  livers  twice 
their  normal  size,^''  and  \\'illiams  ^^  has  reported  the  death  of  a  diabetic 
patient  who  had  received  no  insulin,  the  death,  "due  to  inanition,"  being 
accompanied  by  hypoglycemia  and  convulsions. 

When  death  is  contributed  to  by  hypoglycemia  following  the  use 
of  insulin,  convulsions  have  also  been  observed;  they  were  not  noted, 
except  as  mentioned,  in  the  illnesses  of  the  ten  patients  with  these  large 
livers. 

It  is  well  known  that  during  heavy  drinking  of  alcoholic  beverages, 
food  consumption  is  frequently  reduced  to  a  minimum,  and  that  vomit- 
ing may  also  lessen  the  value  of  that  taken.  The  alcohol  drunk  is 
oxidized,  and  the  question  naturally  arises :  Is  the  oxygen  available 
from  respiration  inadequate  to  burn  both  the  alcohol  and  the  fat  brought 
to  the  liver,  or  is  the  lessened  destruction  of  fat  due  wholly  or  in  part 
to  a  lowered  supply  of  carbohydrates  necessary  for  the  metabolism  of 
the  fats  ? 

Such  questions  are  beyond  the  scope  of  this  article,  obviously  mat- 
ers for  experimentation.  Removal  of  the  liver  from  animals  causes 
their  death,  and  certainly  its  replacement  by  fat  to  the  end  that  little 
normal  liver  tissue  remains  places  such  persons  in  jeopardy,  and  appar- 
ently may  either  alone  cause  death  or  constitute  the  main  contributory 
factor. 

SUMMARY 

The  weight  of  the  liver,  when  diseased,  as  well  as  the  weight  of  other 
organs,  has  special  significance  when  considered  with  regard  to  the 
weight  of  the  body.  With  an  extensive  replacement  of  the  liver  by  fat 
in  persons  who  drink  heavily  of  alcoholic  beverages,  death  may  be 
entirely  unexpected  and  abrupt  and  with  few  symptoms  of  illness. 

In  postmortem  examinations  of  such  persons,  little  else  than  a  large 
fatty  liver  may  be  found  to  explain  death. 
December  14,  1925. 


15.  Pages,    H. :     Histoire   d'un   monton   niignard ;    enseignement   qu'on   tirer, 
Compt.  rend.  Soc.  de  biol.  4:654-655,  1902. 

16.  Cited  by  Woodyatt,  R.  T. :    The  Clinical  Use  of  Insulin,  J.  Metab.  Res. 
2:800.  1922. 
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THE     RESULT     OF     MECHANICAL     OBSTRUCTION     OF 
THE     HEPATIC     VEINS 

J.    P.    SIAIONDS 

AND 

W.     W.     BRANDES 

A  method  of  mechanically  constricting  the  hepatic  veins  in  the  dog  by  means 
of  a  rubber  tube  was  described. 

Such  mechanical  constriction  caused  a  sudden  fall  in  arterial  blood  pressure 
and  a  simultaneous  rise  in  pressure  in  the  portal  vein.  Complete  occlusion 
of  the  hepatic  vein  reduced  the  systemic  blood  pressure  by  from  37.5  to 
42  per  cent ;  maintaining  the  occlusion  for  five  minutes  or  more  did  not  cause 
a  continuous  lowering  of  pressure.  On  release  of  the  constriction,  the  arterial 
pressure  rose  abruptly  to  a  level  10  to  20  mm.  of  mercury  above  the  original 
normal  level,  and  then  quickly  fell  to  normal. 

Complete  occlusion  of  the  hepatic  veins  during  peptone  shock  caused  only 
a  slight  further  low-ering  of  arterial  blood  pressure.  The  injection  of  peptone 
while  the  hepatic  veins  were  occluded  resulted  in  a  rather  marked  further 
fall  in  blood  pressure  due  to  the  dilation  of  the  peripheral  vessels  by  the 
peptone. 

Injection  of  a  foreign  serum  into  a  sensitized  animal  while  the  hepatic 
veins  were  occluded  did  not  result  in  anaphylactic  shock ;  but,  on  release  of 
the  constriction,  the  pressure  rose  quickly  to  normal  and  then  fell  precipitately 
from  anaphylactic  shock.  When  the  foreign  protein  was  injected  while  the 
hepatic  veins  were  completely  occluded,  after  an  interval  of  one-half  to  one 
minute  the  constriction  released  for  half  a  minute,  and  again  brought  about, 
the  resulting  fall  in  blood  pressure  was  greater  than  that  caused  by  the  occlu- 
sion of  the  hepatic  veins  alone. 

Constriction  of  the  hepatic  veins  caused  a  marked  increase  in  the  outflow 
of  lymph  from  the  thoracic  duct. 

December  14,  1925. 


A     SIMPLIFIED     AND     QUANTITATIVE     ABDERHALDEX 

REACTION 

F.    L.    PICKOF 

The  cumbersome  and  unreliable  method  of  separating  the  protein  split 
products  by  dialyzing  shells  is  eliminated.  Instead,  sterile  test  tubes  are  used. 
Serum  and  the  substrata  prepared  from  placenta,  testicle,  or  carcinoma  tissues 
are  placed  in  test  tubes  and  incubated  for  twenty-four  hours  at  Z7  C.  To 
each  tube  is  added  10  volumes  of  97  per  cent  alcohol.  All  proteins  down  to 
the  proteoses  are  precipitated,  while  the  protein-split  products,  such  as  the 
peptones,  polypeptids  and  amino-acids,  as  well  as  the  secondary  proteoses, 
remain  in  solution.  The  precipitate  is  coagulated  by  boiling  for  one  minute, 
and  the  fluid  filtered.  The  absolutely  clear  filtrate  from  each  tube  is  then 
tested  with  ninhydrin.  The  intensity  of  the  reaction  in  the  tube  which  con- 
tained the  placenta  substrate   is   determined  by   comparing  it  colorimetrically 
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with  the  fluid  from  the  tube  with  the  carcinoma  substratum  as  a  standard. 
In  pregnancy  the  reaction  with  the  placenta  substrate  is  from  three  to  five  times 
as  strong  as  with  carcinoma  substrate. 

December  14,  1925.  

DTARETES     INSIPIDUS     ASSOCIATED     WITTT     SYPHILIS 
OF    THE     HYPOPHYSIS 

E.    B.    FINK 

This  is  a  report  of  diabetes  insipidus  in  a  man,  of  twenty  years'  duration, 
beginning  about  five  years  after  a  primary  syphilitic  lesion  with  symptoms  of 
syphilitic  meningitis.  At  first  the  polydipsia  was  extreme  and  the  polyuria 
enormous.  Both  improved  temporarily  under  antisyphilitic  treatment  and  were 
partially  controlled  by  hypoderm.ic  injections  of  pituitrin.  Signs  of  hypophysis 
dystrophy  developed,  consisting  of  loss  of  body  hair,  moderate  adiposity  and 
atrophy  of  the  genitals.  During  the  few  months  before  death  the  diabetes 
insipidus  had  apparently  disappeared. 

At  necropsy,  the  changes  of  interest  concerned  the  hypophysis.  It  was 
extremely  small,  a  disk  11  mm.  transversely,  7  mm.  vertically,  and  0.5  mm. 
thick,  including  the  thickened  capsule,  which  was  not  to  be  differentiated  from 
the  thickened  dura  with  which  it  merged.  There  was  no  distinct  hypophysis, 
and  its  location  was  determined  solely  by  the  entrance  of  the  infundibulum  into 
the  thickened  fibrous  tissue.  Microscopically,  the  infundibulum,  posterior  lobe 
and  pars  intermedia  were  replaced  by  dense  avascular  scar  tissue.  No  remains 
of  the  anterior  lobe  were  found  except  in  the  middle  of  the  mass,  where  there 
was  glandular  tissue  about  2  mm.   in  diameter. 

The  base  of  the  brain  was  divided  into  four  blocks,  embedded  in  paraffin 
and  cut  in  series.  The  ganglion  cells  scattered  through  the  hypothalamus  and 
in  the  tuber  cinereum  were  normal.    Nowhere  was  there  round  cell  infiltration. 

In  our  conception  of  the  pathogenesis  of  diabetes  insipidus,  cases  in  which 
the  lesion  is  confined  to  the  posterior  lobe  and  infundibulum  of  the  hypophysis 
cannot  be  ignored.  The  hypophysis  and  midbrain  are  anatomically  united,  and 
in  all  probability  this  is  true  of  their  function.  A  lesion  in  any  part  of  this 
unit  may  result  in  diabetes  insipidus,  although  not  invariably.  It  is  just  as 
inconsistent  with  the  facts  to  state  that  the  hypophysis  bears  no  relation  to 
diabetes  insipidus  as  it  is  to  deny  that  lesions  of  the  tuber  cinereum  produce  it. 

January  11,  1926.  


EXPERIMENTAL    AMYLOIDOSIS     IN     MICE* 

EFFECT    OF    DIFFERENT    FORMS    OF    DIET 
R.      H.     JAFFfi 

In  a  preceding  paper  ^  the  attempt  has  been  made  to  explain  the 
amyloid  degeneration  that  occurs  in  white  mice  after  from  forty  to  sixty 

*  From  the  Department  of  Pathology,  College  of  Medicine,  University  of 
Illinois,  and  the  Uihlein  Memorial  Laboratory  of  Grant  Hospital,  Chicago. 

1.  Jaflfe:  Amyloidosis  Produced  by  Injections  of  Proteins,  Arch.  Path.  1:25 
(Jan.)   1926. 
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injections  of  foreign  proteins  on  the  base  of  an  acquired  hypersensibility 
against  the  injected  substances.  The  following  facts  warrant  this  expla- 
nation: The  onset  and  the  development  of  the  degenerative  changes 
depend  mainly  on  the  number  of  injections.  The  amount  of  the  single 
injection  is  not  essential,  nor  is  it  the  kind  of  protein  that  is  being  used. 
In  recent  experiments  typical  amyloidosis  has  been  produced  by  means 
of  crystallized  egg  albumin.  In  the  sensitized  organism  the  reinjected 
protein  causes  an  abnormal  cleavage  of  body  tissue.  Cleavage  of  body 
tissue  for  a  long  time  has  been  known  to  be  the  principal  cause  of 
amyloidosis.  Observations  made  by  Letterer  and  published  since  the 
first  paper  went  to  press,  support  this  explanation.  Letterer  -  described 
amyloidosis  in  mice  following  the  implantation  into  the  peritoneal  cavity 
of  sterile  pieces  of  spleen,  liver,  kidney  and  heart  obtained  from  mice. 
He  concludes  that  the  resorption  of  substances  liberated  from  the 
implanted  tissue  that  becomes  necrotic  leads  to  destruction  of  body 
proteins.  The  toxic  eflfect  of  sterile  autolysis  in  vivo  has  also  been 
shown  by  Mason  and  Davidson.^ 

Objections  to  the  possibility  of  producing  amyloidosis  by  injecting 
nutrose  have  recently  been  made.  A\'hile  Strasser  *  and  Smetana  °  fully 
confirmed  Kuczynski's  ^  observations  on  amyloid,  Ushino,"  a  pupil  of 
AschoflF,  was  less  successful.  He  emphasizes  bacterial  contamination. 
This,  however,  could  be  excluded  in  our  experiments,  since  cultures 
made  from  the  muscles  into  which  the  injections  had  been  made  remained 
sterile.  Ushino  discusses  also  the  possibility  that  the  injections  into  the 
muscles  may  cause  necrosis  and  that  the  resorption  of  this  necrotic  tissue 
may  lead  to  amyloidosis.  This  question  could  easily  be  tested.  Six  mice 
received  daily  injections  with  0.5  cc.  of  sterile  saline  solution.  They 
were  killed  after  the  seventieth  injection;  none  showed  amyloid.  From 
these  experiments  another  conclusion  can  be  drawn,  namely,  that  the 
insignificant  amount  of  killed  bacteria  or  of  bacteria  products  probably 
present  in  the  salt  solution  used  to  dissolve  the  proteins  can  be  neglected. 
A  spontaneous  amyloidosis  in  apparently  normal  mice,  as  mentioned  by 
Wells,*  was  not  observed.  One  control  developed  a  spontaneous 
epithelioma  of  the  ear,  and  two  others  had  abscesses  in  the  abdominal 
wall.    They  were  the  only  controls  that  showed  amyloid. 


2.  Letterer:     Verhandl.  d.  deutsch.  path.  Gesellsch.  20:301,  1925. 

3.  Mason  and  Davidson:    J.  Lab.  &  Clin.  Med.  10:622  and  997,  1925. 

4.  Strasser:    Ztschr.  f.  d.  ges.  exper.  Med.  36:381,  1923. 

5.  Smetana:     Bull.  Johns  Hopkins  Hosp.  37:383,  1925. 

6.  Kuczynski:    Klin.  Wchnschr.  2:722  and  2193,  1923. 

7.  Ushino:    Verhandl.  d.  deutsch.  path.  Gesellsch.  20:304,  1925. 

8.  Wells :     Chemical   Pathology,   ed.   5,   Philadelphia,   W.   B.    Saunders   Com- 
pany, 1925,  p.  472. 
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A  survey  of  the  literature  on  experimental  amyloidosis  reveals  that 
no  attempt  so  far  has  been  made  to  prevent  it.  Doederlein,  Klinge 
and  Wacker  °  recorded  that  painting  white  mice  with  coal  tar  fre- 
quently causes  amyloidosis.  If,  however,  the  mice  were  fed  cholesterol 
and  fat,  they  usually  remained  free  from  amyloid  (Klinge  and  Wacker). 
On  the  other  hand,  a  diet  rich  in  proteins  is  said  to  cause  amyloidosis 
(Kuczynsky,  Smetana).  Smetana  used  Swiss  cheese  and  Kuczynsky 
cheese  and  egg  albumin,  but  they  did  not  investigate  whether  other 
forms  of  protein  diet  may  have  a  similar  effect. 

A  study  of  the  question  whether  lipoids  may  influence  the  formation 
of  amyloid  is  suggested  through  the  observations  of  Jobling  and  Peter- 
sen ^°  and  of  PfeifFer.^^  These  investigators  found  a  certain  protective 
action  of  lipoids  in  intoxications  associated  witli  an  abnormal  cleavage 
of  body  proteins. 

The  mice  subjected  to  the  protein  injections  were  fed  fat  diets  of 
different  composition.  Injections  of  lipoids  were  not  used,  because 
the  total  number  of  injections  would  have  been  too  great.  After  having 
learned  of  Klinge's  and  Wacker's  findings,  cholesterol  was  added  to  the 
fat  mixtures.  A  group  of  mice  was  kept  on  a  diet  rich  in  proteins 
while  the  control  mice  were  fed  the  standard  diet  consisting  of  white 
bread,  oats  and  skimmed  milk  diluted  with  equal  amounts  of  tap  water. 

METHODS 

The  fat  diet  consisted  of  12  Gm.  wheat  flour.  60  Gm.  skimmed  milk  diluted 
with  equal  parts  of  tap  water,  6  Gm.  lard,  3  Gm.  fresh  butter,  and  0.5  Gm. 
cholesterol.  The  cholesterol  was  ground  up  with  the  lard  and  butter.  The  whole 
mixture  formed  a  paste  which  the  mice  ate  eagerly.  Each  mouse  received  daily 
3  or  4  Gm.  of  the  paste  containing  about  20  mg.  of  cholesterol.  Every  sixth  day 
plain  diet  was  given.  Fresh  tap  water  was  supplied  ad  libitum.  The  mice  of  the 
protein  group  received  dried  beef  heart  powder.  The  powder  was  moistened 
with  tap  water,  and  a  dough  was  made  with  the  aid  of  a  little  yeast.  The  daily 
ration  was  2  or  3  Gm.  and  tap  water.  This  diet  was  also  taken  very  well,  and 
the  trays  on  the  next  morning  were  always  empty.  Once  a  week  stock  diet  was 
given. 

The  mice  were  kept  in  separate  cages.  After  having  become  accustomed  to 
the  new  diet,  they  received  daily  injections  with  0.5  cc.  of  a  3  per  cent  nutrose 
solution.  Four  mice  of  each  group  did  not  receive  injections  and  served  as 
controls. 

It  was  found  that  the  formation  of  extensive  general  amyloidosis  could  be 
hastened  by  preparing  the  nutrose  solution  in  a  different  way  than  that  described 
in  the  first  paper.     The   nutrose   was   dissolved   in   saline   solution   at   50   C.   and 


9.  Doederlein,  in  Klinge  and  Wacker:     Kraiikheitsforschung  1:257,   1925. 

10.  Jobling  and  Petersen:     Ztschr.   f.   Immunitatsf.  24:219  and  292,   1916. 

11.  Pfeififer:     Krankheitsforschung  1:407,  1925. 
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immersed  in  boiling  water  for  fifteen  minutes.  Using  this  solution,  general 
amyloidosis  was  constant  after  fifty  injections. 

A  series  of  mice  first  received  the  nutrose  injections,  and  they  were  put  on 
fat  diet  after  the  seventeenth,  twenty-ninth,  thirtieth  and  thirty-second  injection, 
the  injections  being  continued. 

The  first  animals  were  killed  after  the  fifty-fifth  injection.  At  this  time 
amyloidosis  in  100  per  cent  of  the  controls  on  plain  diet  was  found.  The  mice 
were  anesthetized  with  ether,  and  the  heart  was  exposed  by  an  incision  through 
the  sternum.  Blood  was  drawn  with  the  aid  of  a  tuberculin  syringe  and  allowed 
to  run  into  a  graduated  centrifuge  tube  containing  30  mg.  of  lithium  oxalate. 
Blood  sufficient  for  the  determination  of  the  nonprotein  nitrogen  (Folin  and  Wu's 
method)  and  of  the  cholesterol  (Bloor's  second  method)  was  usually  secured; 
0.5  cc.  of  blood  was  used  for  the  nitrogen  determination  and  0.6  cc.  for  the 
cholesterol.  Afjer  precipitating  the  proteins,  and  after  extracting  the  lipins  for 
two  hours  at  SO  C,  the  tubes  were  centrifuged  at  high  speed,  and  the  perfectly 
clear  and  colorless  supernatant   fluid  was   used. 

The  time  between  death  and  the  last  injection  was  twenty-four  hours;  that 
between  death  and  the  last  feeding  twelve  hours.  In  a  special  group  referred  to 
below,  the  time  between  feeding  and  death  was  two,  three  and  four  hours. 

CHOLESTEROL     FAT    DIET 

Cholesterol  Metabolism  of  the  Normal  Mouse. — Feeding  the 
omnivorous  mouse  cholesterol  (dissolved  in  a  sufficient  amount  of 
fat  in  order  to  secure  optimal  resorption  in  the  intestine)  does  not  pro- 
duce the  hypercholesterinemia  that  is  typical  of  the  herbivores,  especially 
the  rabbit  (table  1).  There  is  only  a  slight  transient  rise  of  the  blood 
cholesterol  following  the  meals.  After  the  animals  became  accustomed 
to  this  diet,  no  increase  of  the  cholesterol  of  the  blood  at  any  time 
was  noted.  According  to  the  current  view,  it  is  the  quick  elimination  of 
the  cholesterol  through  the  liver  that  prevents  its  accumulation  in  the 
blood  of  the  omnivores.  This  quick  elimination  also  accounts  for  the 
fact  that  the  reticulo-endothelial  cells  of  the  mouse  do  not  store  the 
cholesterol. 

The  mice  on  cholesterol  fat  diet  show  a  marked  increase  of  the 
subcutaneous  fat  tissue  and  compact  layers  of  fat  tissue  about  the  kidneys 
and  the  sex  organs. 

Of  the  internal  organs,  the  liver  takes  part  in  the  storage  of  the 
fat  (fig.  1).  The  liver  of  the  mouse  normally  plays  an  important  role 
in  the  fat  metabolism,  and  the  liver  cells  during  digestion  always  con- 
tain fat  droplets  (Wolffs-).  The  fat  content  is  much  greater  and 
persists  much  longer  when  cholesterol  fat  diets  are  given.  The  fat 
takes  a  different  form,  namely,  the  droplets  are  much  larger  and  more 
or  less  completely  fill  the  cells.  When  tested  between  crossed  Nicols 
many  double  refracting  crystals  are  found.     The  epithelial  cells  of  the 


12.  Wolff:    Virchows  Arch.  f.  path.  Anat.  252:297,  1924. 
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bile  ducts  remain  free  from  fat ;  so  do  the  Kupffer  cells,  which  reveal 
signs  of  ])roliferation  such  as  many  mitotic  figures  and  formation  of 
intracapillary  nodules. 

The  histologic  examination  of  the  small  intestine  at  the  height  of 
digestion  shows  the  well-known  pictures  of  fat  resorption  through  and 
between  the  epithelial  cells.  The  stroma  of  the  villi  is  filled  with  single 
and  double  refracting  lipoid  droplets  of  different  size  and  shape.  Much 
optically  active  fat  is  found  in  the  central  lymph  space.  The  finest  fat 
granules  are  observed  in  the  blood  capillaries  underneath  the  epithelium, 
which  are  greatly  distended  during  digestion.  The  droplets  stand  out 
distinctly  between  and  about  the  red  blood  corpuscles.  Great  care  was 
taken  to  avoid  an  artificial  squeezing  of  fat  into  the  capillaries.  The 
pieces  before  sectioning  were  linsed  with  saline  solution  and  were  cut  in 
the  direction  from  the  muscularis  toward  the  internal  surface. 

Table  1. — Results  of  Chemical  Examination  of  Blood 


Group 

Normal  controls 

Fat  controls 

Fat  nutrose 

Beef  heart  controls 

Beef  heart  nutrose 

Nutrose  controls 


Cholesterol 

Nonprotein 

Nitrogen 

Average 

Range 

Average 

Range 

135 

120-151 

27 

20-  35 

134 

112-151 

28 

22-  32 

137 

131-144 

37 

32-  42 

136 

120-146 

60 

39-  77 

125 

110-158 

83 

46-184 

123 

116-130 

54 

39-77 

The  fat  granules  were  present  only  in  the  subepithelial  capillaries. 
They  seemed  to  disappear  toward  the  center  of  the  villi,  and  no  fat  was 
found  in  the  central  vein  nor  in  the  veins  of  the  submucosa.  It  appears 
that  the  fat,  after  having  entered  the  blood  stream,  changes  into  an 
invisible  form. 

The  possibility  of  fat  absorption  through  channels  other  than  the 
lymphatics  has  been  suggested  also  by  the  chemical  studies  of  Bloor,^^ 
D'Errico,"  Eckstein,^^  Hamburger,^*^  Hall,"  Joannovicz  and  Pick  ^^  and 
Munk  and  Friedlander.^'' 

No  changes  in  other  organs  resulted  from  the  peculiar  diet.  In  the 
beginning  of  the  fat  diet,  lipoid  granules  in  the  epithelial  cells  of  the 
tubuli  contorti  were  found.     They  disappeared  later.     No  increase  of 


13.  Bloor:    J.  Biol.  Chem.  23:317,  1915. 

14.  D'Errico:    Arch,  di  fisiol.  4:513,  1907. 

15.  Eckstein:     J.  Biol.  Chem.  62:737,  1925. 

16.  Hamburger,  in  Eckstein  (footnote  15). 

17.  Hall:     Ztschr.  f.  Biol.  62:1923. 

18.  Joannovicz  and  Pick:     Verhandl.  d.  deutsch.  path.  Gesellsch.,  1910. 

19.  Munk  and  Friedlander,  in  Eckstein  (footnote  15). 
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fat  in  the  cortex  of  the  suprarenals  could  be  found.  Schmidt  -^  men- 
tioned that  double  refracting  fat  usually  appears  in  the  cortex  of  the 
suprarenals  of  cholesterol  fed  mice.  But  the  cortex  of  the  suprarenals 
of  the  mouse  normally  contains  varying  amounts  of  microscopically 
visible  cholesterol  compounds,  and  this  often  to  the  same  extent  as  after 
feeding  cholesterol.  The  same  is  to  be  said  about  the  sweat  glands.  The 
size  of  the  component  cells  and  the  amount  of  anisotropic  fat  globules 
in  the  cells  are  not  greater  after  cholesterol  diet  than  they  are  before. 
The  fatty  layer  covering  the  epidermis  is  of  the  same  thickness  in  both 
controls  and  cholesterol  mice.  In  the  lungs,  a  larger  amount  of  fat- 
carrying  cells  was  sometimes  found  in  the  alveolar  septums.  The  fat 
was  not  double  refracting. 

Cholesterol  Fat  Diet  and  Nutrose  Injections. — The  diet  rich  in 
cholesterol  and  fat  increases  the  resistance  of  the  mouse  against  the 
harmful  effect  of  long  continued  intramuscular  injections  of  foreign 
proteins.  While  the  mice  on  plain  diet  develop  extensive  amyloidosis 
after  from  forty  to  fifty  injections,  the  animals  fed  the  cholesterol  paste 
after  seventy  injections  are  still  free  (tables  2  and  3).  The  protecting 
action  of  the  lipins  is  but  a  relative  one,  for  even  the  cholesterol  mice 
show  amyloid  degeneration  after  more  than  seventy-five  injections. 
The  changes,  however,  are  less  extensive  than  they  are  in  the  controls. 
None  of  the  mice  of  the  cholesterol  group  died  spontaneously,  whereas 
30  per  cent  of  the  controls  died  between  the  thirtieth  and  sixtieth 
injection. 

Feeding  cholesterol  and  fat  when  started  after  the  animals  have  been 
sensitized  does  not  protect  (table  2). 

The  influence  of  the  cholesterol  fat  diet  on  the  changes  stipulated 
by  the  nutrose  injections  is  also  evident  from  the  behavior  of  the  non- 
protein nitrogen  of  the  blood  (table  1). 

The  nonprotein  nitrogen  after  from  thirty  to  forty  injections  of 
nutrose  into  mice  on  plain  diet  is  found  to  be  constantly  higher  than 
normal.  Sometimes  the  increase  is  only  slight ;  sometimes  it  is  more 
than  three  times  normal.  This  increase  appears  later  when  fat  diet  is 
given.  For  example,  the  nonprotein  nitrogen  of  a  mouse  that  was  kept 
on  plain  diet  and  showed  advanced  amyloidosis  after  fifty-three  injec- 
tions was  76  mg.  per  hundred  cubic  centimeters  of  blood.  A  cholesterol 
mouse  with  seventy  injections  and  still  free  from  amyloid  gave  32  mg., 
and  another  mouse  with  eighty-five  injections  and  mild  general 
amyloidosis  42  mg. 

The  injections  of  nutrose  at  first  do  not  affect  the  storage  of  fat 
in  the  physiologic  fat  deposits  and  the  accumulation  of  lipins  in  the 

20.  Schmidt:    Virchows  Arch.  f.  path.  Anat.  253:432,  1924. 
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liver.  Thus,  tlie  liver  cells  alter  from  fifty  to  sixty-five  injections  still 
are  filled  with  droplets  of  neutral  fat  and  double  refracting  sphero- 
crystals  (fig.  2). 

Antedating  the  amyloid  degeneration  for  a  short  time,  the  fat  starts 
to  disappear  from  the  physiologic  deposits  and  from  the  liver  cells.  The 
diflference  between  the  microscopic  fat  content  of  the  liver  after  the 
fifty-sixth  and  the  eighty-fifth  injection  is  striking.  After  fifty-six 
injections,  the  liver  cells  contain  just  as  much  fat  as  they  do  in  the 
cholesterol  fed  controls.  After  eighty-five  injections,  most  of  the  fat 
is  gone  (fig.  3).    Although  some  fat  still  is  present,  it  is  of  a  different 
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character  and  morphology.  The  droplets  are  small.  They  give  no  or 
little  double  refraction  (fig.  4).  The  fatty  changes  are  associated  with 
signs  of  cellular  disintegration  such  as  vacuolization  or  hyalinization  of 
the  cytoplasma  and  swelling  and  pyknosis  of  the  nuclei.  No  changes 
of  the  nuclei  of  the  liver  cells  apart  from  the  mechanical  deformation 
are  observed  as  long  as  the  cells  are  filled  with  stored  fat.-^ 

The  accumulation  of  fat  in  the  liver  cells  is  also  greatly  impaired 
when  the  cholesterol  fat  feeding  is  started  after  the  twentieth  injection. 
At  no  time,  even  not  as  early  as  after  thirty-five  injections,  do  the  liver 
cells  contain  larger  amounts  of  lipoids. 


21.  The  cholesterol  content  of  the  suprarenal  cortex  is  not  influenced  by  the 
nutrose  injections.  Even  when  amyloid  is  found  in  the  zona  reticularis,  the 
cells  of  the  fasciculata  are  filled  with  single  and  double  refracting   fat  droplets. 
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Fig.  1. — Liver  ut  a  muusc  which  wu.^  kept  un  chuhj^lcrul  lat  diet  for  ninety- 
nine  days;  liver  cells  are  crowded  with  fat  droplets.  Note  single  very  large  fat 
drops:  no  fat  in  Kupft'er  cells.  Ten  per  cent  liquor  fornialdi'liydi,  sndan  III, 
hematoxylin. 
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Fig.  3. — Liver  of  mouse  kept  on  cholesterol  fat  diet  tor  one  iiundred  and  two 
days  and  receiving  eighty-five  injections  of  nutrose.  Liver  cells  contain  very 
little  fat;  many  are  free  from  it.  Pyknosis  of  nuclei  in  some  cells.  Small  lipoid 
granules  in  the  Kupflfer  cells.  Beginning  pericapillary  amyloidosis.  Ten  per  cent 
liquor   formaldehydi,   sudan   IH,  hematoxylin. 
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One  may  suggest  that  the  sick  mouse  does  not  take  sufficient  food 
in  order  to  secure  a  visible  fat  storage  in  the  liver.  But  the  mice  with 
beginning  amyloidosis  eat  the  fat  paste  just  as  well  as  do  the  normal 
mice,  and  when  killed  during  digestion  the  villi  of  their  small  intestine 
are  crowded  with  fat  droplets. 

The  marked  decrease  of  the  cholesterol  stored  in  the  liver  cells  of 
the  mice  fed  this  lipin  that  occurs  after  very  long-continued  nutrose 
injections  is  not  associated  with  a  persistent  rise  of  the  cholesterol  in 


',;-.'.  '     \^      . 


Fig.  2. — Liver  of  mouse  kept  on  cholesterol  fat  diet  for  seventy-one  days  that 
had  received  sixty  nutrose  injections.  Many  double  refracting  crystals  of  choles- 
terol esters  in  the  liver  cells.  Ten  per  cent  liquor  formaldehydi ;  unstained  frozen 
section. 

the  blood.  Only  when  the  mice  are  killed  from  three  to  four  hours  after 
the  feeding  is  there  a  distinct  rise  of  the  blood  cholesterol.  It  then 
amounts  to  180  mg.  and  more ;  but  from  ten  to  twelve  hours  later  it  is 
again  normal.  The  elimination  of  the  cholesterol  is  apparently  delayed 
but  not  completely  impaired. 

The  Fat  Content  of  Amyloid. — The  amyloid  produced  experimentally 
in  animals  as  well  as  that  of  human  beings  contains  varying  amounts  of 
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fat  microscopically  demonstrable  with  the  aid  of  fat  stains,  such  as 
Sudan  111  and  Nile-blue  sulphate.  The  fat  either  appears  as  small 
droplets  or  as  finest  dustlike  granules.  Sometimes  the  amyloid  is  found 
free  from  fat.  In  the  liver,  much  fat  is  found  in  the  amyloid  about 
the  portal  capillaries,  while  it  is  scanty  in  or  absent  from  the  amyloid 
in  the  wall  of  the  larger  vessels.  Kuczynski,  in  accordance  with  his 
conception  of  the  origin  of  the  amyloid,  assumes  the  fat  to  be  precipi- 
tated out  of  the  tissue  fluids  by  the  coagulating  amyloid.    This  explana- 


Fig.  4. — Same  as  figure  3.     Very  few  and  small  double  refracting  crystals  as 
compared  to  figure  2.     Ten  per  cent  liquor  formaldehydi ;  unstained  frozen  section. 

tion  does  not  take  into  consideration  the  fact  that  in  the  same  micro- 
scopic field  the  amyloid  in  some  places  may  be  full  of  fat  droplets,  while 
in  others  it  may  be  free  from  fat.  This  holds  true  for  both  human 
and  animal  amyloid. 

Comparing  the  dififerent  stages  of  amyloid  degeneration,  it  can  be 
learned  that  it  is  the  amount  of  fat  in  the  cells  embedded  with  the 
amyloid  that  determines  the  fat  content  of  the  latter.  The  cells  walled  off 
from  the  surrounding  tissue  by  the  amyloid  became  atrophic.  They  shrink 


215 

and  disappear.  When  they  contain  fat  it  remains  visible  and  can  often 
be  seen  arranged  about  the  remnants  of  a  pyknotic  nucleus.  The 
endothelial  cells  of  the  liver  with  amyloid  degeneration  usually  are  filled 
with  lipoid  droplets.  Therefore  the  pericapillar}^  amyloid  shows  much 
fat.  The  amyloid  in  the  wall  of  the  larger  vessels  contains  little  or  no 
fat,  because  it  has  no  direct  relation  to  the  fat-carrying  cells. 

The  cholesterol  fat  diet  does  not  increase  the  lipoid  content  of  the 
amyloid. 

MEAT     DIET 

The  effect  of  high  protein  diets  has  repeatedly  been  studied,  especially 
from  the  standpoint  of  producing  renal  vascular  lesions  (Newburgh, 
Newburgh  and  Clarkson,--  Newburgh  and  Marsh,-^  Polvogt,  McCollum 
and  Simmonds,-*  Miller-^).  Most  of  the  experiments  were  made  on 
rabbits  and  rats.  Rats  seem  not  to  be  affected  by  protein  feeding 
(Miller).  Mice  also  stand  the  high  protein  diet  very  well.  They  gain 
in  weight  and  do  not  seem  to  be  sick  at  any  time,  although  the  non- 
protein nitrogen  content  of  their  blood  is  distinctly  higher  than  normal 
(table  1).  The  examination  of  the  internal  organs  shows  an  enlargement 
of  the  spleen,  liver  and  kidneys.  No  histologic  changes  are  found  in 
the  kidneys  nor  in  any  other  organ.  With  regard  to  Kuczynski's  and 
Smetana's  experiments  with  cheese  feeding,  it  was  of  special  interest 
that  none  of  the  control  mice  on  beef  heart  powder  diet  developed 
amyloidosis,  although  this  diet  was  given  for  more  than  100  days. 

Meat  Diet  and  Nutrose  Injections. — From  Kuczynski's  observations, 
it  was  to  be  expected  that  the  meat  diet  would  intensify  or  hasten  the 
amyloid  degeneration.  But  the  meat  diet  did  not  only  not  favor  the 
amyloidosis,  it  even  protected  the  mice  against  it,  and  this  to  the  same 
extent  as  did  the  cholesterol  fat  diet.  Thus,  one  of  the  mice  fed  on 
meat  showed  no  amyloid  degeneration  after  as  many  injections  as  eighty- 
seven  (table  3). 

The  chemical  examination  of  the  blood  of  the  mice  fed  the  high 
protein  diet  and  receiving  injections  of  nutrose,  reveals  that  there  is 
no  constant  parallelism  between  the  increase  of  the  nonprotein  nitrogen 


22.  Newburgh  and  Clarkson:  Production  of  Arteriosclerosis  by  Diets  Rich  in 
Animal  Proteins,  J.  A.  M.  A.  79:1106  (Sept.  30)  1922;  Arch.  Int.  Med.  24:351, 
1919. 

23.  Newburgh,  Marsh,  Garkson  and  Curtis :  Dietetic  Factor  in  Etiology  of 
Chronic  Nephritis,  J.  A.  M.  A.  85:1703  (Nov.  28)  1925.  Newburgh  and  Marsh: 
Renal  Injuries  by  Amino-Acids,  Arch.  Int.  Med.  36:682   (Nov.)    1925. 

24.  Polvogt,  McCollum  and  Simmonds :  Bull.  Johns  Hopkins  Hosp.  34:168, 
1923. 

25.  Miller:     J.  Exper.  Med.  42:877,  1925. 
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in  the  blood  and  the  appearance  of  amyloid  in  the  organs.  Thus,  the 
nonprotein  nitrogen  of  a  mouse  still  free  from  amyloid  after  eighty- 
seven  injections  was  76.9  mg.,  while  it  was  60  mg,  in  a  mouse  with 
beginning  amyloidosis  after  sixty  injections.  The  most  marked  increase 
of  184  mg.  per  hundred  cubic  centimeters  of  blood  was  found  in  a 
mouse  with  general  amyloidosis  after  eighty  injections. 

COMMENT 

The  experiments  reported  prove  the  possibility  of  protecting  mice 
for  a  considerable  length  of  time  against  the  harmful  effect  of  repeated 
injections  of  foreign  proteins  which  otherwise  lead  to  amyloidosis  in 
from  five  to  eight  weeks. 

The  mice  are  rendered  more  resistant  l)y  feeding  large  amounts  of 
cholesterol  and  fat.     They  are  protected  as  long  as  they  are  able  to 
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store  the  fat.  The  injections,  however,  finally  cause  the  mice  to  lose 
this  ability.  The  fat  diet  is  then  no  longer  effective,  and  amyloid  appears 
in  the  different  organs.  It  takes  about  twice  as  many  injections  to  pro- 
duce amyloid  in  a  cholesterol  fed  mouse  as  it  takes  for  mice  on 
plain  diet. 

The  most  striking  and  the  most  significant  changes  are  found  in  the 
liver  whose  cells  take  normally  a  part  in  the  storage  of  cholesterol  and 
neutral  fat  when  large  quantities  of  these  substances  are  given  with  the 
food.  After  about  the  seventieth  injection,  the  stored  lipins  gradually 
disappear  from  the  liver  cells.  When  amyloidosis  starts  later,  there 
remains  but  little  cholesterol  and  fat  in  the  liver  cells,  or  the  cells  are 
free  from  double  refracting  material.  The  fat  which  still  can  be  found 
does  not  exceed  the  amount  observed  in  the  mice  on  plain  diet  with 
beginning  amyloidosis. 

Since  the  storage  of  excessive  cholesterol  and  fat  of  the  food  is  a 
normal  function  of  the  liver  of  the  mouse,  the  disappearance  from  the 
liver  cells  of  these  substances  preceding  the  onset  of  the  amyloidosis 
suggests  an  impairment  of  the  functional  activity  of  this  organ,  associated 
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with  the  metabolic  disturbances  causing  amyloid  degeneration.  The  dis- 
turbed liver  function  also  explains  the  marked  hypercholesterinemia  of 
the  mice  with  amyloidosis  during  digestion. 

The  cholesterol  metabolism  in  cases  of  human  amyloidosis  has  not 
been  investigated,  as,  in  general,  metabolic  studies  in  amyloid  degenera- 
tion during  life  still  are  lacking.  I  think  that  such  studies  may  help 
more  to  a  solution  of  this  intricate  problem  than  the  chemical  analysis 
of  the  amyloid  substance  itself  and  the  most  careful  examination  of  its 
morphology. 

Some  observations  in  human  amyloidosis  can  best  be  explained  on 
the  basis  of  a  disturbed  cholesterol  metabolism.  The  liver  does  not 
yield  peculiar  microscopic  findings.  When  amyloid  is  formed  in  the 
liver,  it  often  is  associated  with  isotropic  fatty  changes.  Large  amounts 
of  cholesterol,  however,  are  found  in  the  kidneys  showing  advanced 
amyloid  degeneration  (Danish,-®  Fahr,-^  Munk-®).  The  anisotropic 
fatty  infiltration  of  the  amyloid  kidney  is  excelled  only  by  the  lipoid 
nephrosis  (Fahr).  Munk  even  emphasizes  the  close  relationship  between 
lipoid  nephrosis  and  amyloid  degeneration.  Windaus  made  his  funda- 
mental chemical  analysis  of  cholesterol  esters  on  amyloid  kidneys. 

What  may  bring  about  the  accumulation  of  cholesterol  compounds 
in  amyloid  degenerated  kidneys  has  not  yet  been  determined  (Danish). 
Our  observ^ations  offer  the  explanation  that  it  is  a  disturbed  liver  func- 
tion that  causes  an  alteration  of  the  cholesterol  metabolism  with  an 
accumulation  of  the  cholesterol  in  the  blood  (Danish).  That  the 
cholesterol  is  deposited  in  the  kidney  may  partly  be  due  to  local  circula- 
tory disturbances  resulting  from  the  amyloid  degeneration  of  the  blood 
vessels.  Circulatory  disturbances  favor  the  local  precipitation  of 
cholesterol  (Lubarsch).  Furthermore,  an  excretion  of  the  cholesterol 
through  the  kidneys  can  be  assumed  on  the  basis  of  the  studies  of 
Gardner  and  Gainsborough.-^  Also  in  the  mice  with  advanced  renal 
amyloidosis,  double  refracting  lipins  were  found  in  the  epithelial  cells 
of  the  convoluted  tubuli. 

No  satisfactory  explanation  for  the  protection  of  the  mice  by  feeding 
cholesterol  can  yet  be  given.  The  addition  of  cholesterol  to  the  food  is 
important,  because  the  plain  fat  diet  hardly  increases  the  resistance  of 
the  mouse.  Whether  it  is  the  storage  of  the  cholesterol  compounds  in 
the  liver  that  is  essential,  I  do  not  know;  but  the  drop  of  the  body 


26.  Danish:    Verhandl.  d.  deutsch.  path.  Gesellsch.  20:307,  1925. 

27.  Fahr :     Handbuch  der  path.  Anat.  u.  Histol.  6,  G.  Springer. 

28.  Munk:     Pathologic  und  Klinik  der  Nephrosen,  Urban  and  Schwarzenberg. 

29.  Gardner  and  Gainsborough:     Biochem.  J.  19:667,  1925. 
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weight  and  the  increase  of  the  nonprotein  nitrogen  of  the  blood  is 
delayed  as  long  as  the  liver  cells  are  lilled  with  the  lipins. 

Feeding  beef  heart  powder  gives  results  similar  to  the  cholesterol 
diet.  According  to  Newburgh,  beef  heart  powder  contains  about  81  per 
cent  of  protein.  Cannon,^"  discussing  the  facts  affecting  the  protein 
equilibrium,  recently  made  the  statement  that  "there  has  developed  a 
considerable  body  of  evidence  that  with  abundant  protein  feeding  the 
hepatic  cells  can  store  protein  just  as  they  can  store  glycogen"  (and 
fat — author's  remark).  The  stored  protein  apparently  displays  a  pro- 
tecting action,  as  do  the  cholesterol  compounds.  Or  are  the  lipins  of 
the  beef  heart  muscle  the  important  part?  The  total  ether  extract, 
lipins  of  all  kinds,  of  the  heart  is  between  2.86  and  Z.7?)  per  cent. 
Most  of  the  lipin  is  phospho-lipin  (Mathews  ^^).  Cholesterol  is  about 
0.2  per  cent  of  the  dried  muscle  substance,  and  phosphatids  are  8  per 
cent  of  the  dried  heart  (Rubner^-).  These  quantities  are  too  small  to 
be  of  any  significance. 

The  question  will  arise  as  to  what  may  be  the  cause  of  the  differences 
between  the  results  of  the  experiments  with  beef  heart  and  those  with 
cheese.  Feeding  cheese,  as  reported  by  Kuczynski  and  Smetana,  pro- 
duces amyloid ;  beef  heart  powder  may  prevent  it. 

The  meat  powder  apparently  is  a  more  suitable  form  of  food  rich 
in  protein  than  is  cheese.  When  Swiss  cheese  and  bread  are  given, 
the  mice  often  refuse  the  cheese  after  several  days  and  rather  starve 
than  take  it  (Heiberg^^).  They  frequently  suffer  from  intestinal 
disturbances  and  have  more  or  less  liquid  stools.  The  intestinal  mucosa 
is  found  to  be  edematous,  with  swollen  and  desquamated  epithelium. 
It  seems  to  me  that  the  chronic  enteritis  resulting  from  the  cheese  diet, 
and  not  the  flooding  of  the  body  with  the  split  products  of  an  abnormal 
protein  metabolism,  causes  the  amyloid  degeneration.  The  mice  that 
receive  the  beef  heart  do  not  show  signs  of  intestinal  irritation.  They 
remain,  therefore,  free  from  amyloid. 

CONCLUSIONS 

Feeding  (c)  cholesterol  and  fat,  or  {b)  dried  beef  heart  powder 
increases  the  resistance  of  mice  against  the  toxic  action  of  long  con- 
tinued injections  of  foreign  proteins.  Thus,  the  formation  of  amyloid 
can  be  delayed  for  a  considerable  length  of  time. 
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The  fat  diet,  however,  is  effective  only  when  started  together  with 
the  injections.  If  there  is  an  interval  between  them,  the  beginning  of  the 
injections  preceding  the  diet  for  more  than  two  weeks,  no  protection  of 
the  mice  can  be  noted. 

The  experiments  with  cholesterol  reveal  an  alteration  of  the  cellular 
activity  of  the  liver  immediately  preceding  the  onset  of  the  amyloid 
changes.  The  ability  of  the  liver  cells  to  store  the  cholesterol  as  double 
refracting  spherocrystals  is  greatly  reduced. 

The  difference  between  the  effect  of  feeding  cheese  and  beef  heart 
powder  is  explained  on  the  basis  that  cheese  causes  a  chronic  irritation 
of  the  intestine  and  thus  may  lead  to  amyloidosis,  while  the  beef  heart 
is  a  more  suitable  form  of  protein  diet,  does  not  affect  the  intestinal 
mucosa,  and  may  even  prevent  amyloid  degeneration. 

January  11,  1926. 


AN     EXPERIMENTAL     METHOD     FOR     THE     STUDY 
OF    THE    BACTERIAL    FLORA    AND     THE    HYDRO- 
GEN-ION    CONCENTRATION     OF     THE     GAS- 
TRO-INTESTINAL     TRACT 

LLOYD    ARNOLD 

A  method  was  devised  for  fixing  certain  segments  of  the  intestinal  tract 
to  the  anterior  abdominal  wall  in  such  a  way  that  the  content  of  a  particular 
segment  could  be  aspirated  for  chemical  and  bacteriologic  study.  The  duodenum 
was  found  to  contain  relatively  few  bacteria;  the  H-ion  concentration  varied 
from  />H  5.2  to  6.2.  The  upper  part  of  the  jejunum  contained  the  same  bacterial 
flora ;  the  H-ion  concentration  was  a  little  more  alkaline — ps  5.5  to  6.6.  The 
lower  jejunum  was  found  to  contain  a  richer  bacterial  flora,  the  gram-negative 
bacilli  were  usually  encountered  in  this  region,  and  the  H-ion  concentration 
approached  neutrality.  The  ileum  had  a  mixed  bacterial  flora,  similar  to  that 
found  in  the  feces  ;  the  H-ion  concentration  was  neutral  or  slightly  alkaline. 

When  alkaline,  buffered  salt  solution  (pn  8-9)  is  injected  into  the  duodenum, 
the  bacterial  flora  changes  to  the  type  usually  found  in  the  ileum.  Acid 
buffered  solutions  do  not  change  the  bacterial  flora.  When  the  gastric  acidity 
was  depressed  by  the  elevation  of  the  temperature,  the  duodenal  bacterial  flora 
was  found  to  be  fecal  in  type. 

A  peripheral  leukocytosis  was  associated  with  an  alkalinization  of  the 
duodenum.  The  maintenance  of  the  normal  H-ion  concentration  and  the  normal 
bacterial  flora  of  the  content  of  the  duodenum  and  upper  jejunum  are  dependent 
to  a  great  extent  on  the  normal  gastric  secretion. 

January  11,  1926. 
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THE     COMPARATIVE     I'ATHOLOGY     OF     THYROID 

TUMORS 

MAUD     SLYE 
HARRIET     F.     HOLMES 

AND 

H.    GIDEON     WELLS 

A  study  of  the  literature  on  the  occurrence  of  tumors  of  the  thyroid  in 
animals  discloses  that  while  malignant  thyroid  neoplasms  are  not  uncommon 
in  man,  they  seem  to  be  extremely  rare  in  all  other  animals  except  the  dog 
family.  In  dogs  the  thyroid  seems  to  be  one  of  the  commonest  sites  of  cancer, 
and,  furthermore,  nearly  all  of  the  scanty  number  of  cases  of  thyroid  malig- 
nancy observed  in  wild  animals  have  been  observed  in  canines,  chiefly  wolves. 
A  few  cases  have  been  observed  in  horses,  but  practically  none  in  any  of  the 
domestic  food  animals.  Only  two  cases  have  been  reported  in  birds.  A  few 
cases  have  been  reported  in  rats.  A  striking  feature  of  thyroid  cancer  is 
that  many  of  the  growths  show  histologic  characteristics  suggesting  in  part 
carcinoma  and  in  part  sarcoma,  and  this  is  equally  true  for  the  cancers 
observed  in  the  lower  animals  as  well  as  in  man.  Hitherto  no  case  of  thyroid 
tumor  seems  to  have  been  reported  in  mice.  In  about  51,700  necropsies  in  the 
Slye  stock  of  mice  there  have  been  but  seventeen  animals  in  which  noticeable 
enlargement  of  the  thyroid  was  observed.  Five  of  these  had  simple  goiters. 
Twelve  had  malignant  tumors,  of  which  two  seemed  to  be  sarcomas  and  six 
carcinomas,  and  four  exhibited  mixed  characteristics  of  sarcoma  and  carcinoma, 

February  8,  1926. 


FUSOSPIROCHETAL     ABSCESS     OF     THE     TONSILS 

L     PILOT 

In  the  consideration  of  tonsillar  infections  by  B.  fusiformis  and  Vincent's 
spirochete,  the  most  common  condition  is  the  acute  angina.  These  organisms 
can  be  demonstrated  readily  in  large  numbers  in  smears  made  from  the  mem- 
brane. A  considerable  number  of  persons  (30  per  cent  or  more)  harbor  in 
their  tonsils  granular,  actinomyces-like  masses,  made  up  largely  of  these 
organisms.  The  presence  of  these  granules  excites  little  or  no  cellular  reac- 
tion. A  chronic  inflammation  may  exist  if  the  granules  distend  the  crypts. 
In  the  course  of  routine  examination  of  many  hundreds  of  tonsils,  chronic 
abscesses  were  often  encountered,  but  in  only  three  instances  were  the  lesions 
associated  with  these  organisms. 

Case  1. — The  tonsils  were  equal  in  size,  2  cm.  long,  1.7  cm.  wide  and  L5  cm. 
thick.  Under  the  capsule  of  one,  a  gray  bulging  occurred  which  on  section 
proved  to  be  an  abscess  8  mm.  in  diameter,  filled  with  foul  smelling  pus.  Smears 
revealed  numerous  fusiform  bacilli,  spirochetes  and  cocci.  Aerobic  cultures 
contained  Streptococcus  viridans  and  the  anaerobic  streptococci  together  with 
fusiform  bacilli.  The  opposite  tonsil  contained  a  smaller  abscess  under  the 
capsule,  5  mm.  in  diameter,  filled  with  odorless  pus.     Smears  revealed  strepto- 
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cocci  and  no  anaerobes.  In  microscopic  sections  of  the  putrid  abscess,  a  chronic 
inflammatory  reaction  was  present.  The  cavity  was  lined  by  an  irregular,  thin 
epithelium  and  filled  with  numerous  leukocytes,  debris  and  masses  of  bacteria. 
The  capsule  was  markedly  thickened,  and  contained  small  foci  filled  with 
leukocytes.  In  LeVaditi  preparations  the  bacilli  and  spirochetes  appeared  in 
the  abscess  wall. 

Case  2. — The  tonsils  measured  2  cm.  long,  1  cm.  wide  and  1  cm.  thick.  On 
section  there  was  a  distinct  increase  in  connective  tissue  and  a  dilated  crypt 
filled  with  foul  smelling  pus.  Smears  revealed  the  anaerobes  and  cocci.  The 
opposite  tonsil  had  some  purulent  exudate  in  a  crypt  with  no  odor,  although 
stained  preparations  contained  a  moderate  number  of  fusiform  bacilli  and 
spirochetes. 

The  reaction  in  microscopic  preparations  was  of  a  chronic  inflammatory 
character  with  a  distinct  increase  in  connective  tissue.  In  Levaditi  prepara- 
tions the  bacilli  and  spirochetes  formed  masses  in  the  exudate  of  the  crypt, 
and  only  a  few  were  found  in  the  lining  of  the  cavity. 

Case  3. — These  were  large  tonsils,  2.5  cm.  long,  1.5  cm.  wide  and  1.5  cm. 
thick.  On  section  an  abscess  cavity  filled  with  a  foul  exudate  was  found. 
Smears  revealed  a  mixture  of  bacilli,  spirochetes  and  cocci.  In  the  microscopic 
sections  a  distinct  abscess  with  marked  necrosis  of  the  wall  was  observed, 
communicating  with  a  crypt.  In  Levaditi  preparations  the  necrotic  region 
was  filled  with  many  bacilli  and  spirochetes,  but  there  was  no  invasion  of 
the  contiguous  tissue. 

A  fourth  instance  was  observed  in  a  medical  student  who  complained  of 
recurrent  sore  throat  with  foul  breath.  His  tonsils  had  been  removed,  but 
the  sore  throat  persisted.  On  examination,  there  appeared  considerable  lymphoid 
tissue  in  the  upper  portion  of  the  tonsillar  fossa,  with  a  foul  purulent  dis- 
charge oozing  from  the  surface.  A  wire  loop  introduced  into  the  region  led 
into  a  small  abscess  cavity  containing  foul  pus.  Smears  demonstrated  numerous 
bacilli,  spirochetes  and  cocci. 

A  chronic  form  of  fusospirochetal  infection  of  the  tonsil  is  described.  The 
exudate  is  usually  foul  smelling  and  contains  streptococci  in  addition  to  the 
anaerobes.  The  lesion  is  a  chronic  abscess,  and  in  one  instance  associated  with 
necrosis  of  the  tissue  lining  the  abscess  cavity. 

February  8,  1926. 


TORSION     OF     THE     LEFT     FALLOPIAN     TUBE     WITH 

SPONTANEOUS     AMPUTATION.     AND     FIBROMA 

OF    THE     RIGHT     OVARY 

C.    W.    BARRETT 

AND 

A.    F.    LASH 

Spontaneous  amputation  of  fallopian  tubes,  especially  normal,  is  a  rare  post- 
mortem and  operative  finding.  Twenty-seven  cases  have  been  observed  post- 
mortem, the  first  being  that  of  Morgagni,  1748.  After  operative  procedures 
were   undertaken,    surgical    reports    followed,   and    since   the    first    in    1892   by 
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Martin,  twenty-three  have  been  recorded.  The  interpretation  of  the  mechanism 
in  the  individual  cases  is  interesting. 

The  incidence  of  fil)roma  of  the  ovary  is  1.3  to  2  per  cent  of  ovarian  tumors. 
Shochet  found  eighty  reports  in  the  literature  up  to  1924.  It  is  of  no  clinical 
significance  except  when  pressing  on  surrounding  structui'es  or  when  it  is 
malignant.    This  report  is  made  because  of  the  rarity. 

E.  M.,  a  white  woman,  aged  40,  entered  the  gynecologic  service  of 
Dr.  Channing  W.  Barrett  at  Cook  County  Hospital  on  Oct.  13,  1925.  She  com- 
plained of  pain  in  the  lower  part  of  the  abdomen  and  of  leukorrhea.  The  onset 
and  course  was  as  follows:  While  preparing  breakfast  on  Oct.  10,  1925  (three 
days  before  admission),  she  had  suddenly  a  severe  knifelike  pain  in  the  left 
lower  part  of  the  abdomen.  She  went  to  bed  and  remained  there  the  entire 
day.  The  pain  gradually  subsided  after  several  hours,  and  became  dull  and 
aching.  She  vomited  three  times  shortly  after  the  onset  of  the  pain.  The  next 
day  she  was  able  to  get  up  and  about,  although  the  pain  continued.  Hot  water 
bag  relieved  the  pain  a  little.  There  was  also  painful  urination,  backache  and 
loss  of  appetite.  The  leukorrhea,  present  for  one  year,  was  profuse.  Her 
general  systemic  condition  was  good. 

Menses  began  at  the  age  of  12,  twenty-eight  day  type,  four  day  period,  the 
last  period  being  September  26  to  30,  1925.  She  married  at  the  age  of  19,  had  one 
full  term  pregnancy  with  spontaneous  delivery.  She  married  again  at  the 
age  of  28,  after  divorcing  her  husband.  A  full  term  pregnancy  with  sponta- 
neous delivery  followed.  A  third  pregnancy  terminated  at  the  third  month  by 
abortion,  which  was  completed  by  a  curettage.  Following  this  operation  she 
had  fever  and  was  confined  to  bed  for  two  weeks. 

By  physical  examination  were  found  a  slight  tenderness  in  the  iliac  fossae, 
a  relaxed  pelvic  floor  with  a  cystocele  and  a  rectocele,  and  a  prolapsing 
uterus  with  adnexitis.  A  vaginal  hysterectomy,  pelvic  floor  repair  and  removal 
of  the  tumor  of  the  right  ovary  by  laparotomy  was  done. 

The  tissue  contained  the  uterus,  two  fallopian  tubes  and  a  right  ovarian 
tumor.  The  uterus  was  6  cm.  long,  5  cm.  wide  and  5.5  cm.  thick.  The  peri- 
toneum was  smooth  and  glistening.  The  fundus  had  the  normal  rounded 
form  and  from  the  left  cornu  extended  the  conical  stump  of  the  left  fallopian 
tube,  which  was  soft,  1  cm.  in  length.  The  uterine  wall  was  1.6  cm.  thick, 
and  the  myometrium  was  firm.  The  endometrium  was  normal  in  appearance 
and  thickness.  The  cervix  at  the  external  os  was  firm  and  nodular  from  the 
multiple  healed  lacerations  and  nabothian  cysts.  The  endocervix  was  smooth 
and  covered  with  clear  mucus. 

The  left  fallopian  tube  was  a  bluish-black,  twisted  mass.  The  length  of 
the  tube  was  12.5  cm.,  and  the  diameter  varied  from  2  mm.  at  its  conical 
uterine  end  to  2  cm.  at  the  fimbriated  end.  The  peritoneal  surface  was  smooth 
and  the  tube  was  firm.  The  uterine  end  was  closed  and  conical,  while  the 
fimbriated  end  was  open.  Longitudinal  section  of  the  tube  revealed  a  thick, 
dark  red  wall,  the  lumen  filled  with  clotted  blood  and  the  longitudinal  folds 
visible  after  removing  some  of  the  blood.  The  vessels  in  the  part  of  the  meso- 
salpinx attached  to  the  tube  were  thrombosed. 

The  right  fallopian  tube  was  12  cm.  long  and  1  to  2.5  cm.  in  diameter.  It 
was  firm,  thick  and  bound  together  by  adhesions,  but  the  fimbriated  end  was 
open.     The  endosalpinx  was  unchanged. 
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The  tumor  representing  the  right  ovary  was  hard,  smooth,  round,  flattened 
anteroposteriorly  6  cm.  in  diameter  and  4  cm.  thick.  The  surfaces  made  by 
cutting  were  firm,  white  fibrous  tissue. 

In  microscopic  sections  of  the  spontaneously  amputated  tube  there  was  a 
recent  hemorrhage  without  inflammation.  The  muscular  fibers  of  the  wall 
were  separated  by  masses  of  red  blood  cells  and  edema,  while  the  vessels  were 
markedly  dilated.  In  the  endosalpinx  the  infiltration  with  blood  cells  was 
marked. 

Microscopic  sections  of  the  corpus  showed  the  endometrium  to  be  in  the 
resting  stage.  Both  endometrium  and  myometrium  were  hyperemic.  There 
were  masses  of  leukocytes  in  some  of  the  glands.  In  one  subperitoneal  region 
there  was  some  edematous  fibrous  tissue  with  a  mass  of  leukocytes. 

The  tumor  of  the  ovary  contained  only  spindle-shaped  connective  tissue 
cells. 

The  tissue  changes  in  this  patient,  then,  were  a  fibroma  of  the  right  ovary, 
healed  right  perisalpingitis  and  spontaneous  amputation  of  the  normal  left 
fallopian  tube,  into  which  there  was  a  recent  hemorrhage,  resulting  from 
torsion.  In  this  instance,  the  spontaneous  amputation  of  the  tube  was  certain 
as  there  was  no  history  or  evidence  of  operation  in  these  tissues,  and  the  twisted 
tube  was  further  confirmation.  However,  to  interpret  the  mechanism  which 
produced  the  torsion  and  spontaneous  amputation  requires  further  study. 

Constipation  produced  congestion  in  the  pelvis  which,  according  to  Payr's 
hemodynamic  theory,  may  initiate  a  twisting  of  an  organ  with  a  pedicle. 
Further,  the  prolapsing  uterus  brought  the  left  cornu  at  a  level  or  below  that 
of  the  infundibulopelvic  ligament,  thereby  narrowing  the  width  of  the  broad 
ligament  or  pedicle.  Thus  the  twisting  of  the  congested  tube  on  its  narrowed 
pedicle  could  be  increased  by  mechanical  forces  (bending  or  twisting  of  the 
body  as  a  whole,  or  a  blow  to  the  abdomen),  until  amputation  occurred.  Sponta- 
neous amputation  secondary  to  torsion  was  observed  also  by  Rokitansky 
and  Praeger. 

February  8,  1926. 


PRIMARY     ACUTE     AORTITIS 
B.    Z.    RAPPAPORT 

Primary  acute  aortitis  is  a  rare  condition.  Only  ten  cases  have  been 
reported  (Stumpf:  Ergcbn.  d.  allg.  path.  u.  path.  Anat.,  1913,  p.  ."56).  Aortitis 
secondary  to  adjacent  mediastinal  infection  or  to  aortic  endocarditis  is  a 
more  common  condition. 

A  man,  aged  47,  with  a  syphilitic  infection  twenty  years  previously,  and  a 
positive  blood  Wassermann  reaction,  was  admitted  to  Dr.  Williamson's  service 
at  the  Illinois  Research  and  Educational  Hospital.  His  complaints  were  due 
to  cardiac  decompensation  of  eighteen  months'  duration,  worse  during  the  last 
five  weeks.  The  physical  findings  were  those  of  cardiac  decompensation  and 
an  enlarged  heart,  a  systolic  murmur  over  the  apex  and  a  diastolic  murmur 
over  the  sternum.  The  blood  pressure  was  175  systolic  and  70  diastolic.  The 
temperature  was  normal.    The  patient  died  sixteen  days  after  admission. 
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The  necropsy  by  Dr.  R.  H.  Jaffe  was  limited  to  an  abdominal  incision.  There 
were  recent  infarcts  of  the  lungs,  hyperemia  of  the  kidneys  and  the  liver,  and 
in  the  thoracic  aorta  a  syphilitic  sclerosis.  In  addition,  there  were  five  or  six 
yellow  plaques  2  to  3  mm.  in  diameter  just  above  the  aortic  cusps.  No  changes 
suggestive  of  a  healed  or  recent  endocarditis  were  found.  The  heart  was 
markedly  enlarged. 

Microscopic  examination  of  the  aorta  demonstrated  the  usual  tissue  changes 
characteristic  of  syphilis,  and  also  an  acute  inflammation.  Miliary  abscesses 
composed  of  polymorphonuclear  leukocytes  in  and  about  regions  of  necrosis 
were  present  in  the  media  and  between  the  intima  and  media  pushing  the 
former  layer  toward  the  aortic  lumen.  The  elastic  fibers  were  destroyed  in 
these  places.  Gram-positive  streptococci  and  diplococci  were  found.  In  some 
regions  hyaline  bodies,  described  as  Russel  or  fuchsin  bodies,  were  present. 
Cultures  of  the  blood- at  necropsy  contained  a  green  producing  streptococcus. 
The  mode  of  infection  was  considered  hematogenous  from  a  focus  not  demon- 
strated by  the  necropsy.  The  preexisting  syphilitic  changes  of  the  aorta  were 
considered  the  predisposing  cause  in  diminishing  the  local  resistance  to  infection. 

DISCUSSION 

Dr.  H.  G.  Wells:  When  examining  sections  from  cerebral  and  coronary 
arteries,  the  site  of  fatal  thrombosis,  I  have  been  impressed  with  the  frequency 
with  which  the  sclerotic  lesions,  whether  syphilitic  or  senile,  on  which  the  throm- 
bosis has  taken  place,  have  shown  histologic  evidence  of  acute  inflammatory 
processes.  This  has  suggested  to  me  that  the  common  fatal  accident  of  cerebral 
and  coronary  thrombosis  is  frequently  the  result  of  lodgment,  in  these  areas 
of  tissue  injury  in  the  arteries,  of  pathogenic  bacteria  circulating  in  the  blood. 
Without  such  a  superimposed  infection  of  the  sclerotic  patches  the  thrombosis 
might  not  have  occurred. 

Dr.  R.  H.  Jaffe:  I  am  especially  interested  in  Dr.  Well's  statement.  During 
and  after  the  great  pandemia  of  influenza  in  1918  I  made  the  observation  that 
a  relatively  large  number  of  middle-aged  persons  had  died  suddenly  from 
coronary  thrombosis.  The  changes  in  the  walls  of  the  coronary  vessels  were 
slight,  and  did  not  exceed  those  usually  found  in  persons  above  45  years  of  age. 

With  regard  to  Dr.  Rappaport's  case,  I  should  like  to  say  that  the  chronic 
syphilitic  changes  in  the  media  and  adventitia  of  the  aorta  seemed  not  to  be 
affected  by  the  acute  purulent  process  in  the  intima. 

February  8,  1926. 
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SOME  MISCONCEPTIONS  REGARDING  THE 
RELATION  OF  HEREDITY  TO  CAN- 
CER AND  OTHER  DISEASES 

STUDIES     IN    THE    INCIDENCE    AND    INHERITABILITY 

OF     SPONTANEOUS      CANCER     IN      MICE: 

TWENTY-THIRD     REPORT  * 

MAUD     SLYE 

A  very  serious  handicap  is  met  in  the  effort  to  make 
known  the  facts  of  heredity  and  to  place  these  facts 
in  their  proper  relation  to  other  biologic  data,  for  the 
purpose  of  establishing  the  exact  value  of  heredity 
among  the  biologic  influences,  so  that  we  may  have  a 
firm  basis  for  further  departure,  and  not  be  forced 
continually  to  replow  the  same  ground.  This  is  par- 
ticularly true  in  attempting  to  establish  the  relation  of 
heredity  to  disease. 

This  serious  handicap  consists  in  what  may  well  be 
called  fundamentalism  in  the  scientific  field ;  that  is, 
preconceived  ideas  and  prejudices,  not  based  on  scien- 
tific research,  but  instead  on  general  impression,  hear- 
say evidence  and  the  Hke,  handed  on  from  one  to 
another  and  thus  established  in  general  opinion. 

Scientific  terms,  frequently  misunderstood  and  mis- 
used by  clinicians  and  research  workers,  form  a  strong 
background  of  entrenchment  to  prejudice  and  precon- 
ceived opinion.  One  of  these  terms  is  "eugenics," 
which  has  been  used  to  mean  anything  from  personal 
and  social  hygiene,  and  childbirth  conditions,  prenatal 
and  postnatal,  through  to  the  real  facts  of  heredity. 
These  widely  divergent  usages  of  the  word  eugenics 
have  led  to  a  rather  widespread  confusion  among  terms 
as  different  in  meaning  as  sanitary,  congenital  and 
hereditary. 

Personal  and  social  hygiene  have  much  to  do  with 
good  birth,  and  they  do  determine  those  conditions 
which  are  congenital.  They  can  in  no  way  determine 
hereditary  characters.  They  may  influence  the  extent 
to  which  hereditary  characters  can  develop,  just  as 
conditions  of  wholly  external  origin,  such  as  lack  of 
food  or  lack  of  sunshine  can  determine  after  birth 
how  far  certain  hereditary  characters  can  develop. 

A  congenital  disease  is  contracted  in  utero.  Any 
disease   that   is   hereditary   is    not   so   contracted,   but 

»  From  the  Cancer  Laboratory  of  the  Otho  S.  A.  Sprague  Memoriaf 
Institute   and  the   University  of   Chicago. 
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instead  is  the  result  of  characters  derived  from  ances- 
tral germ  plasm,  inherent  in  the  ovum  and  in  the  sperm 
cell.  By  the  right  line  of  experimentation,  hereditary 
diseases  can  he  proved  not  to  have  been  contracted  in 
utero. 

This  word  "congenital"  is  another  of  the  much  mis- 
used terms.  I  am  quoting  from  remarks  made  at  a 
scientific  meeting  in  a  pai>er  whose  object  was  the 
establishment  of  one  of  the  "cancer  germs"  somewhat 
recently  discovered.  "The  fact  that  cancer  is  heredi- 
tary has  nothing  to  do  with  whether  or  not  it  is  an 
infection,  as  we  all  know  that  syphilis  is  hereditary, 
and  syphilis  is  a  specific  infection."  Such  confusion 
between  "congenital"  and  "hereditary"  is  not  infre- 
quent, and  it  is  destructive  of  any  correct  understanding 
of  heredity  and  the  bearing  on  the  etiology  of  disease 
which  any  given  type  of  true  inheritance  behavior  may 
have. 

Intra-uterine  influences  determine  what  shall  be  con- 
genital. Such  influences  do  not  determine  characters 
that  are  hereditary,  as  these,  having  been  laid  down  in 
ancestral  germ  plasm,  can  be  carried  through  many 
generations  before  their  frank  emergence.  As  I  have 
stated  in  a  previous  paper, ^  such  hereditary  recessive 
characters  as  the  tendency  to  albinism,  the  tendency  to 
cancer,  and  the  tendency  to  the  dancing  habit  shown  in 
the  Japanese  waltzing  mouse,  have  repeatedly  been  held 
back  in  this  laboratory  for  over  twenty-five  generations. 
Submerged  beneath  a  dominant  character,  they  are  car- 
ried along  through  generation  after  generation  by  hybrid 
carriers  wearing  the  dominant  appearance,  but  they 
are  always  potential  in  the  strain  as  long  as  hybrid 
carriers  are  bred  with  the  dominant.  When  eventually 
two  of  these  hybrid  carriers  are  mated,  the  next  gen- 
eration will  frankly  show,  in  some  of  the  offspring, 
this  recessive  character  (albinism,  cancer,  the  dancing 
habit,  etc.)  which  has  been  submerged  in  hybrid  car- 
riers for  any  number  of  generations  desired.  Such 
behavior  of  any  character  takes  it  wholly  outside  the 
realm  of  the  congenital  and  places  it  indisputably 
among  the  characters  that  are  hereditary.  This  test 
of  whether  or  not  a  character  can  be  transmitted 
through  generation  after  generation  without  its  frank 
emergence  should  always  be  made  in  the  study  of  the 
inheritability  of  any  recessive  character,  in  order  to  be 
certain  that  it  is  truly  hereditary  and  not  congenital. 


1.  Slye,  Maud:     J.  Cancer  Research,  April,  1926. 
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STATISTICS 


The  question  of  the  inheritability  of  disease  types 
seems  to  be  of  interest  both  to  the  medical  and  to  the 
lay  mind.  In  view  of  this  long  continued  and  very 
general  interest,  it  is  striking  how  few  adequate  studies 
have  been  attempted  in  the  question  of  the  relation  of 
heredity  to  any  pathologic  condition. 

In  the  absence  of  such  studies,  it  is  equally  strik- 
ing how  generally  an  "opinion"  is  held  on  the  subject 
of  heredity,  when  the  question  is  raised  in  connection 
with  any  given  type  of  disease.  There  seems  also  to 
be  a  strong  desire  to  think  that  diseases  have  no  hered- 
itary basis,  and  a  readiness  to  accept  the  opinion  that 
any  given  disease  is  not  hereditary  without  any  adequate 
data  whatever,  whereas  the  most  incontrovertible  evi- 
dence that  any  disease  is  hereditary  does  not  carry 
conviction  to  such  minds. 

For  example,  at  the  symposium  on  rickets  held  at 
the  1924  session  of  the  American  Medical  Association, 
the  unanimous  pronouncement  was  made  that  rickets 
is  not  hereditary  "in  the  true  sense"  (whatever  that 
expression  may  mean),  and  an  editorial  accepting  this 
pronouncement  and  rejoicing  in  it  shortly  followed  in 
The  Journal. 

This  pronouncement  was  not  the  outcome  of  adequate 
heredity  studies  of  rickets,  but  of  the  opinion  of  the 
speakers  at  the  symposium,  based  presumably  on  dearth 
of  direct  evidence  of  inheritability  in  the  particular 
rickets  subjects  handled  in  their  service. 

This  illustration  is  typical  of  the  method  commonly 
in  vogue  in  handling  questions  of  heredity  in  relation 
to  disease.  I  desire  strongly  to  reemphasize  the  mis- 
leading nature  of  such  extempore  "opinions"  on  the 
subject  of  heredity,  since  heredity  is  a  most  pro- 
foundly determining  factor  in  the  nature  and  behavior 
of  any  disease,  and  pronouncements  on  the  subject 
should  be  based  only  on  intensive  heredity  studies. 

Thus,  the  most  serious  of  the  obstacles  in  establishing 
the  facts  and  influence  of  heredity  is  the  very  general 
misconception  of  the  nature  of  heredity  itself,  and  of 
the  type  of  test  that  is  adequate  to  prove  the  inherita- 
bility or  noninheritability  of  any  disease.  One  of  the 
fundamentalist  views  concerning  heredity  is  that  if  we 
study  the  two  parents  we  have  canvassed  the  field.  It 
is  therefore  a  matter  of  surprise  to  those  who  hold  this 
point  of  view,  when  two  black  parent  mice  have  white 
offspring ;  or  two  brown-eyed  human  parents  have  blue- 
eyed  children,  or  two  human  or  mouse  parents  without 
cancer  have  cancerous  offspring.     To  be  consistent  in 
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these  cases  would  be  to  decide  that  black  hair  is  not 
inheritable  and  that  brown  eye-color  is  not  inheritable, 
since  it  is  on  such  a  basis  that  such  investigators  decide 
that  cancer  is  not  hereditary.  Positive  conclusions 
regarding  heredity  are  frequently  based  on  information 
concerning  the  parents  only.  Not  infrequently,  scien- 
tific investigators  announce  the  inhcritability  of  a  dis- 
ease on  so  inconclusive  a  test  as  mating  two  individuals 
with  the  same  disease  and  finding  that  the  immediate 
oflfspring  also  have  the  disease. 

Some  better  informed  statisticians  would  take  the 
record  not  only  of  the  two  parents  but  also  of  the  four 
grandparents,  and  with  entire  conviction  they  base  their 
conclusions  concerning  heredity  on  these  data.  But  it 
is  easily  possible,  in  heredity,  that  there  should  appear 
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Fig.    1. — How    albinos    can    be    derived    by    the    classic    method,    when 
neither  parent  nor  any  one  of   the  four  grandparents  was  albino. 

in  the  third  generation  a  character  shown  by  neither 
parent  nor  any  one  of  the  four  grandparents,  as  shown 
in  the  accompanying  diagrams. 

As  shown  in  figure  1,  pigmentation  is  dominant  over 
the  lack  of  pigmentation  (albinism).  If,  therefore,  we 
mate  two  black  mice,  one  of  which  is  hybrid  black 
(that  is.  carries  albinism  potentially)  and  the  other 
purebreeding  black,  we  shall  get  only  black  mice  in 
their  immediate  offspring.  One  half  of  these  will  be 
purebreeding  black,  and  one  half  will  be  hybrid  black, 
and  nothing  in  their  external  appearance  indicates 
which  are  dominant  black  and  which  are  hybrid  black. 
If  then  we  select  for  both  parents  of  the  next  genera- 
tion hybrid  black  individuals  from  such  a  cross,  we 
shall  get  some  albino  mice  in  the  immediate  offspring. 

Here,  then,  are  albino  mice  readily  obtained  from 
ancestry  which  showed  no  white  in  either  parent  or  any 
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one  of  the  four  grandparents.  By  mating  two  of  these 
whites,  we  shall  immediately  get  a  100  per  cent  albino 
strain,  which  will  remain  100  per  cent  albino,  unless 
pigmentation  is  again  hybridized  in.  Thus,  by  one 
mating  of  two  recessive  albinos  derived  from  hybrid 
black  is  a  strain,  which  had  apparently  been  100  per 
cent  black,  immediately  converted  in  this  branch  into 
100  per  cent  white. 

As  shown  in  figure  2,  again,  brown  eye-color  is 
dominant  over  blue  eye-color.  If  we  select  as  grand- 
parents one  purebreecling  brown-eyed  and  one  hybrid 
brown-eyed  individual  for  each  pair,  one  half  of  their 
immedia'te  offspring  in  each  case  will  be  purebreeding 
brown-eyed,  and  one  half  will  be  hybrid  brown-eyed 
individuals,  and  nothing  in  their  external  appearance 
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Fig    2. How  blue-eyed  individuals  are  readily   obtained  when  neither 

parent,  nor  any  one  of  the  four  grandparents,  was  blue-eyed. 

will  distinguish  the  dominant  brown-eyed  from  the 
hybrid  brown-eyed.  If  two  of  these  hybrid  brown- 
eyed  individuals  are  selected  as  parents,  some  of  their 
offspring  will  be  blue-eyed.  Indeed,  it  is  possible  and 
frequently  occurs  that  the  only  offspring  born  of  a 
hybrid  brown-eyed  pair  (when  there  are  but  few 
children)  are  blue-eyed. 

We  have,  then,  blue-eyed  individuals  readily  obtained 
when  neither  parent  nor  any  one  of  the  four  grand- 
parents had  blue  eyes.  By  mating  two  such  recessive 
blue-eyed  individuals,  we  shall  in  one  generation  con- 
vert into  a  100  per  cent  blue-eyed  family  what  had  until 
this  mating  apparently  been  a  100  per  cent  brown-eyed 
family,  since  double  recessive  parentage  gives  100 
per  cent  extracted  recessive  young. 

In  exactly  this  way,  since  cancer  susceptibility  seems 
to  be  recessive  to  cancer  resistance,  it  is  possible  to  get 
in  the  third  generation  cancerous  individuals  in  which 
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neither  parent  nor  any  one  of  the  four  grandparents 
was  cancerous,  but  in  which  each  parent  was  hybrid 
noncancerous,  while  in  each  pair  of  grandparents  one 
individual  was  purebreeding  noncancerous,  and  one  was 
hybrid  noncancerous,  as  shown  in  figure  3. 

Here,  then,  are  cancerous  individuals  readily  obtained, 
of  which  neither  parent  nor  any  one  of  the  four  grand- 
parents had  cancer.  By  mating  two  of  these  recessive 
cancerous  individuals,  we  shall  in  one  generation  con- 
vert into  a  100  \)er  cent  extracted  cancer  strain  what 
until  this  mating  had  apparently  been  a  100  per  cent 
noncancerous  family. 

In  the  same  way,  that  is,  by  the  continued  mating 
of  purebreeding  black  with  hybrid  black,  it  would  be 
possible  to  prevent  the  appearance  of  white  for  twenty- 
five  generations,  or  for  fifty  or  as  many  generations 
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Fig.  3. — How  cancerous  individuals  can  be  obtained  by  the  classic 
method,  when  neither  parent  nor  any  one  of  the  four  grandparents  had 
cancer. 

as  is  desired.  As  long  as  one  parent  in  each  pair  is 
purebreeding  black,  no  white  will  occur  in  the  offspring. 
As  long  as  one  of  the  parents  in  each  pair  is  hybrid 
black,  white  will  be  carried  potentially  in  the  strain. 
This  can  be  done  for  any  number  of  generations 
desired.  But  when,  in  any  generation,  both  of  the 
parents  selected  are  hybrid  black,  white  offspring  will 
appear. 

In  the  same  way  blue  eyes  can  be  kept  out  of  the 
family,  but  will  remain  in  it  potentially  as  long  as 
purebreeding  brown-eyed  individuals  are  mated  with 
hybrid  brown-eyed.  But  when  two  hybrid  brown-eyed 
individuals  are  mated,  blue  eyes  will  appear  in  their 
immediate  ofifspring. 

In  exactly  this  way,  I  have  found  that  as  long  as  one 
parent  is  a  pure-breeding  cancer-resistant  individual, 
no  cancer  will  appear  in  the  offspring.    As  long  as  one 
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parent  is  a  hybrid  cancer-resistant  individual,  cancer 
susceptibility  will  inevitably  be  carried  potentially  in  the 
family,  through  the  hybrid  cancer-resistant  individuals, 
for  any  number  of  generations.  When  finally  two 
hybrid  cancer-resistant  individuals  are  mated,  some  of 
their  immediate  offspring  will  be  cancer  susceptible. 
That  is,  in  every  character  transmitted  by  heredity,  can- 
cer or  any  other  character,  whatever  its  nature  may  be, 
as  long  as  a  purebreeding  dominant  is  mated  with  a 
hybrid  carrier,  the  recessive  character  will  not  appear, 
but  will  certainly  be  transmitted  through  the  hybrid 
carrier  for  any  number  of  generations,  while  the  mating 
is  of  this  type.  When  eventually  two  hybrid  carriers 
are  mated,  the  recessive  character  will  appear  in  some 
of  the  immediate  offspring.  In  the  chance  matings  of 
the  human  species,  the  mating  of  two  hybrid  carriers 
of  any  given  recessive  (like  cancer)  is  almost  certain 
to  occur  sooner  or  later.  When  it  does,  the  recessive 
character  appears  in  some  of  the  children.  This 
accounts  for  the  sudden  appearance  of  cancer  some- 
times in  human  families  in  which  there  has  been  no 
known  cancer  for  two  or  more  generations. 

When  these  facts  of  heredity  are  grasped,  there  is 
at  once  apparent  the  absurdity  of  attempting  to  settle 
the  question  of  the  inheritability  of  any  character 
whatever  by  the  statistical  method.  For  while  the 
statistician,  endeavoring  to  settle  the  question  of  the 
inheritability  of  any  disease,  can  perhaps  get  the  death 
facts  and  the  life  facts  of  both  parents  and  possibly  of 
the  four  grandparents,  and  perhaps  eventually  even 
of  all  the  great  grandparents,  he  cannot  discover  which 
of  these  individuals  are  purebreeding  resistant  to  cancer 
(or  any  other  disease),  and  which  are  hybrid  cancer- 
resistant,  for  there  is  no  way  to  discover  this  fact 
except  by  the  experimental  method  of  selective  breeding 
and  analysis  with  the  right  number  and  the  right  kind 
of  hybrid  crosses. 

Only  by  the  experimental  analytic  method  can  the 
question  of  the  inheritability  of  any  character  whatever 
be  settled  definitely.  Prevailing  monogamy  in  any 
species  makes  analyses  very  difficult. 

EXPERIMENTALLY     PRODLXED     CANCER 

In  discussing  the  bearing  of  studies  in  experimentally 
produced  cancer  on  the  question  of  cancer  heredity, 
let  us  briefly  review  the  history  of  the  fundamentalist 
reception  of  the  demonstrated  fact  of  the  inheritability 
of  cancer,  and  the  facts  of  the  experimental  production 
of  cancer. 
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When  these  studies  in  spontaneous  animal  cancer 
were  first  published  in  1911,  practically  all  other  studies 
in  animal  cancer  were  being  carried  on  with  grafted 
tumors.  It  had  been  demonstrated  -  that  the  inheritance 
behavior  of  grafted  tumors  indicated  multiple  factors, 
paramount  among  whicli  was  a  dominant,  determining 
a  successful  "take"  of  grafted  cancer  in  the  first  hybrid 
generation. 

The  fact  that  studies  in  this  laboratory  demonstrated 
the  inheritance  behavior  of  six)ntaneous  cancer  to  be 
that  of  a  siiuple  mendelian  recessive  caused  the  funda- 
mentalists to  think  that  geneticists  did  not  agree  as  to 
the  behavior  of  cancer  heredity.  They  therefore  dis- 
carded the  entire  fact  of  the  inhcritability  of  cancer. 
As  I  have  stated  in  a  previous  article,-'  the  findings  in 
these  two  lines  of  studies  are  in  perfect  harmony,  since 
a  "take"  of  grafted  tumor  depends  on  the  normal  regen- 
eration of  the  host  tissues,  and  a  spontaneous  cancer 
depends  on  the  abnormal  regeneration  of  the  tissues. 
Both  studies,  then,  demonstrate  the  dominance  of  nor- 
mal regeneration  over  abnormal  regeneration.  And 
there  is  therefore  not  even  disharmony  in  regard  to 
the  method  of  the  inhcritability  of  cancer  for  the 
fundamentalist  to  base  his  objections  on. 

Next  in  history  come  the  so-called  "spiroptera  can- 
cers" of  Fibiger's  work,*  which  were  immediately  taken 
by  the  fundamentalist  as  a  proof  that  cancer  could  be 
experimentally  produced  in  all  subjects,  and  therefore 
was  not  inheritable,  entirely  disregarding  the  demon- 
strated inheritance  behavior  of  cancer  in  every  test 
made  by  every  student  of  the  subject.  Fibiger's  work, 
carried  outside  the  inbred  strain  of  rats  in  his  own 
laboratory  to  wild  Norway  rats,  other  strains  of  labora- 
tory rats  and  strains  of  mice,  showed  that  spiroptera 
cancer  was  not  produced  in  all  subjects. 

The  results  of  his  studies  are  thus  in  perfect  harmony 
with  heredity  studies  in  grafted  cancer  and  in  sponta- 
neous cancer ;  that  is.  spiroptera  cancers  were  produced 
only  in  susceptible  members  of  susceptible  strains  of 
susceptible  races.  The  finished  results  of  Fibiger's 
study  of  spiroptera  cancer  therefore  left  no  ground 
for  scientific  opposition  to  the  fact  of  the  inhcritability 
of  cancer. 

Bullock  and  Curtis'  studies  °  in  liver  sarcoma  in  rats, 
following  experimental  feeding  with  tapeworm  larvae, 
fall  into  the  same  class  with  Fibiger's  results ;  that  is, 


2.  Tyzzer,  E.  E.:    J.  Med.  Research  16:  519,  1909;  J.  Cancer  Research 
1:125    (April)    1916.      Little,   S.   W. :     J.   Cancer   Research   6:106,    1921. 

3.  Slye,  Maud:    J.  Cancer  Research  8:240   (July)    1924. 

4.  Fibiger:      Det.   Klg.   Danske.   selskab.   Biol.   Med.    1:11,    1918. 

5.  Bullock,  F.  D.,  and  Curtis,  M.  R.:    J.  Cancer  Research  8:  1   (April) 
1924. 
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they  also  demonstrate  dependence  on  hereditary  pre- 
disposition for  success  in  the  experimental  production 
of  these  tumors. 

Next  followed .  the  tar  cancers,  first  produced  by 
Yamagiwa  in  rabbits,  and  now  widely  studied  in  rats 
and  mice  by  perhaps  the  majority  of  the  present  day 
workers  in  animal  cancer  research. 

It  is  too  early  as  yet  to  say  what  the  final  residuum 
will  be  from  the  study  of  tar  cancers,  since  so  many 
of  these  studies  are  still  under  way.  But  whether  or 
not  it  is  eventually  found  that  tar  cancer  can  be  pro- 
duced in  all  subjects,  the  conclusion  cannot  decide  the 
question  of  the  inheritability  of  cancer,  and  must  be 
in  agreement  with  all  other  facts  of  cancer,  one  of 
which  is  its  demonstrated  inheritability. 

No  one  can  deny  the  inheritability  of  the  tendency 
to  grow  hair,  yet  continued  painting  with  sufficiently 
strong  coal  tar  products  destroys  the  hair-growing 
mechanism.  In  all  probability,  continued  painting  Avith 
sufficiently  strong  coal  tar  will  destroy  every  inherited 
tissue  and  every  inherited  function  of  the  body.  That 
is,  no  tissue,  no  function  and  no  tendency  of  the  body 
is  immune  from  destruction.  Coal  tar  products  of 
sufficient  concentration  are  very  destructive  agents 
and  undoubtedly  can  destroy  the  cancer-resisting 
mechanism. 

Thus  the  method  used  in  the  experimental  produc- 
tion of  unions  may  be  destroying  the  very  tendency 
it  attempts  to  test.  Therefore,  the  question  of  the 
inheritability  of  cancer  resistance  cannot  be  settled  by 
determining'  whether  cancer  can  or  cannot  be  experi- 
mentally produced  by  any  given  method  in  any  given 
set  of  subjects,  since  there  is  not  and  cannot  be  any 
complete  biologic  control  in  the  field  of  heredity  in 
such  studies,  nor  any  certainty  that  it  is  only  the 
inheritability  of  the  tendency  to  cancer  resi-stance  which 
is  being  tested  in  such  experimentation. 

PUBLIC     PROPAGANDA 

Another  type  of  obstacle  in  establishing  the  facts  of 
cancer  heredity  is  the  extraordinary  idea  apparently 
prevailing  in  some  minds  that  since  human  heredity 
cannot  at  present  be  controlled,  because  we  cannot  con- 
trol and  experiment  with  human  matings,  the  demon- 
strated facts  of  heredity  do  not  apply  to  the  human 
species  and  may  therefore  be  categorically  dismissed. 
For  example,  note  the  statement  recently  made  by  Wood 
of  the  Columbia  Institute  of  Cancer  Research  :*' 

6  Wood,  F.  C,  in  discussion  on  cancer,  J.  A.  M.  A.  85:1050 
<Oct.  3)    1925. 
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Of  course,  the  animal  experimentation  done  by  Maud  Slye 
in  Chicago  and  by  Bullock  and  Curtis  in  my  laboratory  have 
definitely  proved  that  in  animals  a  susceptibility  to  cancer  is 
transmissible.  Of  that  there  can  be  no  question.  The  breed- 
ing experiments,  however,  are  so  complicated  and  take  so 
long  that  if  they  were  applied  to  human  beings  it  would  mean 
that  for  the  last  5,000  years  both  parents  of  these  unfortunate 
human  beings  would  have  had  to  have  cancer.  That  is  a 
concentration  of  breeding  which  cannot  occur  in  the  human 
race.  So  the  facts  of  the  high  incidence  of  cancer  in  their 
experimental  studies  cannot  be  applied  in  full  value  to  human 
beings. 

This  idea,  that  to  test  the  inheritabihty  of  cancer  in 
man  would  take  5,000  years,  with  double  cancerous 
parentage  in  each  generation,  has  no  scientific  basis 
whatever.  The  second  argument  is  equally  untenable, 
for  Wood  says  in  eflfect  that  the  fact  that  we  cannot 
make  a  5,000  year  test  of  the  inheritabihty  of  human 
cancer  warrants  us  in  discarding  the  facts  of  cancer 
heredity  so  far  as  man  is  concerned. 

An  answer  '  to  this  statement  appeared  in  The 
Journal,  part  of  which  is  repeated  here. 

The  100  per  cent  cancer  strains  that  have  been  produced  in 
any  laboratory  have  been  produced  from  a  double  cancerous 
parentage  somewhere  in  the  line.  But  this  does  not  mean  that 
there  must  have  been  a  series  of  double  cancerous  parentage 
for  any  length  of  time  corresponding  to  anything  like  5,000 
years  of  human  heredity,  or  even  for  more  than  one  genera- 
tion. One  generation  of  double  cancerous  parentage  will  pro- 
duce 100  per  cent  cancer  susceptible  offspring,  exactly  as 
double  albino  parentage  for  only  one  generation  will  produce 
100  per  cent  albino  offspring. 

The  long  series  of  many  generations  of  100  per  cent  cancer 
have  been  charted,  not  because  countless  generations  were 
necessary  to  produce  them,  but  to  demonstrate  that  they 
actually  were  100  per  cent  cancer  strains  and  continued  so 
for  as  many  generations  as  we  continued  a  double  cancerous 
parentage.  It  is  not  alone  these  strains  of  double  cancerous 
parentage  which  prove  the  inheritabihty  of  cancer,  but  still 
more  potent  in  this  proof  is  the  behavior  of  cancer  in 
hybridization. 

Only  two  generations  of  exact  facts  are  necessary  to  dem- 
onstrate inheritance  behavior  where  the  cross  is  between  a 
cancerous  individual  and  a  noncancerous  individual  who  is 
not  a  cancer  carrier.  Three  generations  of  exact  facts — not 
of  double  cancerous  parentage — are  necessary  to  determine 
how  cancer  behaves  in  heredity  when  a  hybrid  carrier  is  mated 
with  a  cancerous  individual,  or  with  a  noncancerous  individual 
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that  is  not  a  cancer  carrier.  This  is  true  in  mice,  in  man  or 
in  any  other  animal,  or  in  any  plant. 

The  difficulty  in  studying  human  heredity  is  not  that  we 
cannot  have  double  cancerous  parentage,  or  any  other  type  of 
double  parentage  for  5,000  years,  but  that  we  cannot  get  the 
exact  facts  for  even  one  generation.  It  is  because  of  this 
lack  of  exact  facts  and  because  we  cannot  experiment  on 
human  beings  in  this  and  many  other  lines  that  we  must  get 
our  exact  facts  from  animal  experimentation. 

That  we  are  justified  in  applying  these  facts,  where  they 
are  basic  biologic  facts,  is  one  of  the  best  assets  derived  from 
the  discovery  of  the  fact  of  evolution. 

I  bring  up  the  quotation  from  Wood  again  at  this 
time  because  it  represents  the  type  of  reasoning  that 
has  governed  the  pronouncements  on  the  subject  of 
cancer  heredity,  in  the  pubHcations  of  the  American 
Society  for  Cancer  Control.  These  publications  in  their 
turn  have  annually  governed  the  propaganda  concerning 
cancer  heredity,  in  the  various  cancer  control  meetings 
all  over  the  United  States,  and  they  are,  moreover, 
quoted  abroad.  Thus  easily  does  the  fundamentalist 
doctrine  spread. 

In  no  other  field  of  scientific  endeavor  do  we  assume 
that,  because  at  present  we  cannot  make  a  particular  test 
of  a  demonstrated  scientific  fact  (such  as  controlling 
human  matings),  therefore  it  is  not  a  fact  and  we  can 
forthwith  discard  it,  nor  do  we  discard  the  conclusions 
of  higher  mathematics  and  of  higher  physics  because 
they  are  complicated. 

The  great  difficulty  in  the  study  of  human  heredity 
is  that  man  is  so  long  lived  an  animal  that  no  one 
person  can  collect  accurate  data  for  three  generations. 
But  this  does  not  mean  that  there  are  no  heredity  facts 
unbrokenly  expressing  themselves  in  the  human  species 
just  as  they  do  in  other  animals  of  a  shorter  life  span, 
whose  exact  records  are  being  taken.  If  we  should 
establish  permanent  records  of  periodic  examinations 
of  each  living  individual  and  permanent  recorded  accu- 
rate necropsy  findings  of  all  dead,  in  three  generations 
we  should  have  valuable  scientific  data.  These  data 
would  undoubtedly  include  matings  of  double  cancerous 
parentage,  matings  of  double  noncancerous  parentage, 
matings  of  noncancer  with  hybrid  carrier,  and  matings 
of  cancer  with  hybrid  carrier.  These  are  exactly  the 
matings  by  which  we  test  the  inheritability  of  cancer 
in  short  lived  animals,  and  such  records,  if  accurately 
taken  and  correctly  interpreted  would  furnish  an 
equally  exact  test  for  the  human  species. 
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STRAINS     SUPPOSED     TO     CAURY     A     FIXED     CANCER 
PERCENTAGE 

Another  strong  obstacle  in  the  way  of  establishing 
a  clear  comprehension  of  the  relation  of  heredity  to 
cancer  is  the  annouiiccment  by  workers  in  heredity, 
and  by  other  workers  in  medical  research,  of  what  they 
designate  as  strains  of  animals  carrying  a  permanently 
fixed  percentage  of  any  given  character,  as,  for 
example,  cancer. 

The  literature  has  several  instances  of  the  announce- 
ment of  strains  carrying  a  fixed  percentage  of  cancer, 
to  which  it  is  perhaps  unnecessary  to  make  reference 
here,  except  when  the  assumption  of  a  fixed  percentage 
of  cancer  within  a  strain  has  been  taken  as  the  single 
basis  for  further  research,  as  in  the  recent  work  of 
Lynch  ®  of  the  Rockefeller  Institute  and  of  Bagg  ^  of 
Cornell  Medical  College. 

The  widespread  use  of  tar  cancers  in  current  research 
and  the  marked  success  in  obtaining  high  percentages 
of  such  proliferations  have  again  strengthened  in  the 
fundamentalist  mind  the  idea  that  cancer  is  not  inherit- 
able, irrespective  of  the  fact  of  its  demonstrated 
inheritability.  This  idea  has  urged  on  workers  in  can- 
cer heredity  the  necessity  of  demonstrating  the  relation 
of  tar  cancer  to  cancer  inheritance,  and  Lynch  of  the 
Rockefeller  Institute  has  attempted  to  do  this,  using 
materials  that  were  entirely  unfitted  for  the  problem 
involved. 

Lynch  used  two  strains  of  mice,  one  of  which  she 
designates  as  carrying  a  fixed  high  percentage  of  spon- 
taneous mammary  gland  cancer,  65  per  cent  in  bred 
females  and  20  per  cent  in  unbred  females ;  and  the 
other,  as  carrying  a  fixed  low  percentage  of  spontaneous 
mammary  gland  cancer,  28  per  cent  in  bred  females, 
and  4  per  cent  in  unbred  females.  Her  object  was  to 
determine  whether  or  not  painting  with  tar  the  skin 
of  mice  from  these  two  strains  would  change  the  inci- 
dence of  cancer  within  the  strains,  and  whether  the 
so-called  high  per  cent  cancer  strain  would  show  a 
greater  increase  in  cancers  than  the  so-called  low 
per  cent  cancer  strain. 

As  Lynch  herself  very  aptly  states,  "To  test  the 
influence  of  heredity  on  the  response  of  the  skin  to 
tar  painting,  it  would  be  best  to  employ  strains  of 
animals  exhibiting  dififerences  in  the  incidence  of 
spontaneous  cancer  of  the  skin." 

Not  only  would  it  be  best  in  such  a  test  to  use  as  a 
basis  of   experimentation   susceptibility   to   skin   carci- 
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noma,  but  it  is  futile  to  use  anything  else,  since  the 
tendency  to  other  types  and  locations  of  neoplasms, 
such  as  mammary  gland  carcinoma,  has  no  influence  on 
the  production  of  spontaneous  skin  cancer.  Lynch's 
experiments,  therefore,  have  no  bearing  on  the  problem 
attacked.  Moreover,  having  designated  her  strains  as 
20  per  cent  and  4  per  cent,  respectively,  of  spontaneous 
mammary  gland  carcinoma  in  unbred  females  (thereby 
carefully  distinguishing  between  the  cancer  rate  in  bred 
and  in  unbred  females),  she  proceeds  to  use  in  the 
experiment,  as  she  says,  "approximately  one-half 
males"  whose  stisccptibilify  to  cancer  of  any  kind  has 
in  no  ivay  been  expressed.  She  does  not  state  the  age 
of  the  mice  used,  although  the  average  age  for  the 
appearance  of  skin  carcinoma  differs  markedly  from 
the  average  age  for  the  appearance  of  mammary  gland 
carcinoma,  and  the  matter  of  age  differences  should 
be  under  careful  control  in  such  an  experiment. 

But  the  gravest  objection  to  experiments  of  this 
kind  is  the  assumption  of  fixed  percentages  of  cancer 
within  a  strain  that  is  not  homozygous  in  regard  to 
cancer.  It  is  wholly  unscientific  to  assume  fixed  per- 
centages of  any  character  within  such  a  strain  on  the 
basis  that,  to  date  by  the  matings  made,  it  has  yielded 
such  a  f)ercentage  of  the  given  character.  The  past 
history  of  cancer  production  within  a  heterozygous 
strain  cannot  scientifically  be  assumed  as  the  certain 
future  history  of  cancer  within  that  strain,  nor  can 
it  be  taken  as  the  criterion  for  the  cancer  behavior  of 
any  individual  member  of  the  strain,  not  subjected  to 
analysis. 

Every  strain  that  is  producing  some  cancerous  and 
some  noncancerous  individuals  is  heterozygous  to  can- 
cer, just  as  every  strain  that  is  producing  some  black 
and  some  v/hite  individuals  is  heterozygous  to  albinism. 
Every  noncancerous  member  of  a  heterozygous  cancer 
strain  is  heterozygous  to  cancer  unless  at  least  one 
parent  of  that  individual  was  dominant  noncancerous, 
and  one  half  of  those  with  one  dominant  noncancerous 
parent  will  be  heterozygous  to  cancer,  since  the  mating 
of  a  dominant  with  a  hybrid  carrier  produces  one-half 
dominant  and  one-half  hybrid  carrier.  Any  strain 
that  has  to  date  yielded  4,  20,  28'  or  65  per  cent  of 
cancer,  like  Lynch's  strains,  is  heterozygous  to  cancer, 
and  the  cancer  potentiality  of  every  one  of  its  members 
is  dependent  wholly  on  what  matings  have  been  made, 
just  as  its  future  cancer  percentage  will  depend  on 
what  matings  may  be  made.  In  addition  to  its  can- 
cerous members,  such  a  strain  is  made  up  of  some 
dominant  noncancerous  members  and  some  hybrid  car- 
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riers,  and  nothing  in  the  external  appearance  will 
distinguish  hetween  the  latter  two  types. 

As  I  have  already  pointed  out  in  this  paper,  recessive 
characters,  such  as  the  tendencies  to  albinism,  to  blue 
eyes  and  to  cancer,  which  are  submerged  in  hybrid 
carriers  wearing  the  dominant  appearance,  can  be  made 
to  appear  suddenly  within  a  strain,  by  the  mating  of 
two  hybrid  carriers.  It  is  thus  shown  to  be  possible  to 
convert,  by  two  matings,  a  strain  heretofore  always 
wearing  100  per  cent  of  the  dominant  appearance  into 
a  strain  expressing  100  ])er  cent  of  the  recessive. 

We  cannot  scientifically  say  that  any  heterozygous 
strain  inherently  carries  a  fixed  i>ercentage  of  cancer. 
We  can  only  say  that  during  the  life  of  the  strain,  it 
did,  under  the  mating^  made  and  the  handling  given  it, 
produce  a  certain  percentage  of  cancer.  We  must  at 
the  same  time  admit  that,  with  different  types  of  mat- 
ings and  different  handling,  the  same  strains  would 
have  produced  wholly  different  percentages  of  cancer. 
The  very  foundation,  therefore,  on  which  Lynch's 
entire  experiment  is  based  vanishes  away.  The  prob- 
lem can  never  be  scientifically  attacked  by  this  method. 

The  work  of  Bagg  of  Cornell  Medical  College, 
reported  at  the  1925  meeting  of  the  American  Society 
for  Cancer  Research,  is  open  to  a  similar  basic  criti- 
cism. Bagg's  experiments  were  designed  to  test  the 
relation  between  functional  disturbances  of  the  breast 
to  the  incidence  of  mammary  carcinoma  in  mice.  He 
says  that  "a  carefully  inbred  strain  of  animals  with  a 
well  known  low  rate  of  tumor  incidence  was  selected." 
He  does  not  state  what  this  low  rate  was.  The  control 
group  of  mice  showed  an  incidence  of  5  per  cent  of 
breast  carcinoma.  These  mice,  he  says,  "were  breeding 
normally ;  that  is,  the  females  were  remated  only  after 
nursing  their  litters  for  about  six  weeks."  Of  course 
this  method  is  in  miniature  the  method  of  human 
breeding  and  it  does  not  necessarily  define  normal 
breeding  in  mice.  The  group  of  fifteen  mice  subjected 
to  various  types  of  experimental  dysfunction  of  the 
breast  showed  an  incidence  of  85  per  cent  of  breast 
carcinoma. 

I  do  not  find  any  suggestion  by  Bagg  that  his  results 
had  any  bearing  whatever  on  the  question  of  the  inher- 
itability  of  cancer,  or  that  they  were  intended  to  have 
such  a  bearing.  The  fact  of  the  inheritability  of  cancer, 
however,  has  a  marked  bearing  on  his  experiments. 
It  must  be  that  he  recognized  the  necessity  of  taking 
advantage  of  cancer  susceptibility,  since  he  very  wisely 
selected  a  strain  that  was  yielding  carcinoma  of  the 
breast.     Had  he  sought  results  opposed  to  the  fact  of 
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cancer  heredity,  he  should  have  made  his  tests  on  a 
strain  that  was  analyzed  cancer  free,  and  should  have 
secured  complete  biologic  control  in  every  other  ele- 
ment of  his  experiment. 

His  experiments,  then,  were  apparently  designed  to 
test  the  relation  of  experimentally  produced  breast 
trauma  to  breast  carcinoma,  in  strains  predisposed  to 
breast  cancer.  In  this  selected  strain,  predisposed  by 
heredity  to  breast  carcinoma,  he  found  a  greatly  higher 
incidence  of  breast  cancer  in  the  individuals  that  he 
had  selected  for  experimental  breast  trauma. 

There  are  two  pertinent  suggestions  to  be  made  here : 

1.  As  I  pointed  out  in  my  discussion  of  Lynch's  work 
with  tar  cancers,  it  is  unscientific  to  assume  a  fixed 
percentage  of  cancer  in  strains  heterozygous  to  cancer. 
The  fact  that  a  strain,  under  the  matings  made,  has 
yielded  a  given  percentage  of  cancer,  for  example,  as 
in  Bagg's  control  group  5  per  cent,  cannot  be  taken 
as  the  criterion  for  the  future  production  of  tumor  in 
that  strain,  or  the  percentage  of  tumor  production  in 
any  other  group  of  any  other  individuals  in  that  strain, 
unless  every  individual  involved  has  been  analyzed  and 
his  cancer  potentiality  has  been  definitely  established. 

Bagg's  conclusion,  therefore,  that  the  85  per  cent 
breast  cancer  incidence  in  his  experimental  group  was 
due  wholly  to  experimental  procedures  lacks  the  same 
scientific  basis  lacking  in  Lynch's  work.  It  is  easily 
possible  in  a  strain  which  to  date  has  never  yielded 
more  than  5  per  cent  of  breast  cancer  to  secure  sud- 
denly 100  per  cent  of  breast  cancer  by  the  right  selec- 
tive matings,  or  85  per  cent.  It  is  not  impossible  that 
the  fifteen  mice  selected  for  his  experimental  group 
were  exactly  the  ones  which  under  any  handling  would 
have  produced  breast  cancer ;  and  such  a  possibility 
should  be  ruled  out  by  complete  biologic  control. 

Any  strain  which  to  date  has  produced  5  per  cent  or 
85  per  cent  of  cancer,  like  Bagg's  strains,  is  hetero- 
zygous to  cancer,  and  no  assumptions  are  warranted  as 
to  the  cancer  potentiality  of  any  unanalyzed  groups  or 
individual  members  of  the  strain.  Moreover,  in  all 
such  experiments,  these  should  be  recognized  the  source 
of  error,  even  in  individuals  examined  at  necropsy,  of 
deaths  from  intercurrent  disease  that  prevents  cancer 
development. 

I  have  for  years  been  urging  on  research  workers 
the  necessity  of  using  biologically  analyzed  stock  for 
their  experiments,  instead  of  assuming  that  results 
secured  on  unanalyzed  stocks  are  wholly  due  to 
experimental  procedures. 

2.  So  far  as  I  know,  there  is  no  worker  in  cancer 
research  today  who  does  not  recognize  the  necessity 
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of  stimulations,  irritations  or  traumas,  either  minute 
or  gross,  as  a  basis  for  cancerous  growth.  The  fact 
that  various  types  of  irritations  play  an  important  part 
in  the  causation  of  cancer  in  susceptible  individuals  is 
one  of  the  best  basic  arguments  for  defining  cancer  as 
an  abnormal  regenerative  process.  This  regeneration 
after  trauma  apparently  is  abnormal  in  these  cancer 
susceptible  subjects,  because  of  the  lack  of  a  differ- 
entiating mechanism  in  the  tissues.  It  seems  to  be  this 
local  lack  of  a  differentiating  mechanism  in  susceptible 
tissues  that  is  the  hereditary  element  in  cancer  sus- 
ceptibility. That  is,  the  type  of  local  response  made  to 
a  given  type  of  irritation  is  determined  by  heredity, 
whatever  the  type  of  that  irritation  may  be. 

If  Bagg  had  worked  with  individuals  every  one  of 
which  was  analyzed  as  to  its  cancer  potentiality,  if  he 
had  selected  groups  exactly  homologous  in  the  matter 
of  cancer  potentiality,  individual  for  individual,  and 
with  such  groups  of  homologous  individuals  and  with 
numbers  large  enough  to  make  a  test  had  obtained  just 
such  results  as  he  did  obtain  in  his  experiment,  he 
would  have  given  us  a  scientific  demonstration  of  the 
relation  of  these  particular  tyjDes  of  trauma  to  breast 
cancer  causation  in  his  tested  strains.  Such  conditions 
would  have  constituted  a  complete  biologic  control  for 
those  particular  groups  of  animals. 

It  is  very  easy  to  assume  after  any  particular  exper- 
imental procedures  that  the  end-results  are  wholly 
caused  by  such  procedures;  but  if  animals  are  used 
which  have  not  been  analyzed  in  the  potentiality  being 
tested,  there  is  no  basis  for  such  an  assumption. 

In  this  connection,  it  might  be  of  interest  to  mention 
mouse  21663  of  this  stock.  She  was  picked  up  when  2 
weeks  old,  with  two  carcinomas  of  the  mammary  gland, 
10  and  3  mm.,  respectively,  in  diameter.  She  lived  one 
week  more,  and  at  necropsy  and  on  histologic  examina- 
tion, proved  to  have  two  carcinomas  of  the  mammary 
gland,  bilateral  kidney  sarcomas  (the  left  kidney  almost 
entirely  destroyed),  and  osteosarcomas  of  the  fifth  rib 
and  of  the  spinal  column.  Needless  to  say,  this  mouse 
had  not  been  mated,  nor  had  her  ovaries  been  experi- 
mented on  by  removal  or  otherwise.  But  she  was  the 
great  granddaughter  of  female  12058  with  sarcoma  of 
the  kidney,  bilateral  sarcoma  of  the  uterus  and  bilateral 
sarcomas  of  the  ovaries.  She  was  the  granddaughter, 
five  generations  removed,  of  female  26  with  sarcomas 
of  the  kidney,  ovary,  liver  and  mesentery.  She  was 
the  granddaughter,  eight  generations  removed,  of 
female  3  with  a  sarcoma-carcinoma  of  the  mammary 
gland,  a  malignant  adenoma  of  the  liver  and  sarcoma 
metastases  in  the  kidney,  in  a  strain  which  was  being 
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deliberately  bred  for  kidney  and  liver  tumors,  and  in 
her  ancestry  there  was  considerable  percentage  of 
osteosarcomas.  It  is  also  of  interest  to  note  that  exactly 
the  types  of  so-called  functional  disturbance  used  in 
Bagg's  tests  in  his  groups  1  and  2,  that  is,  early  and 
constant  breeding  of  young  females  with  removal  of 
the  young  immediately  after  birth,  have  in  this  labo- 
ratory never  occasioned  mammary  gland  carcinoma  in 
analyzed  individuals   of   analyzed   cancer   free  strains. 

Although  Bagg  himself  did  not  assert  that  his  results 
had  any  bearing  on  the  fact  of  the  inheritability  of 
cancer,  in  the  discussion  of  his  paper  Ewing  ^°  of 
Cornell  Medical  College  took  occasion  to  say:  "Car- 
cinoma has  been  developed  in  a  strain  of  animals  which 
had  very  little  natural  tendency  to  develop  the  disease. 
If  there  had  been  any  congenital  or  hereditary  charac- 
ters in  the  development  of  these  carcinomas,  it  does  not 
appear  in  these  experiments  of  Bagg's.  He  has 
watched  this  group  of  animals  for  thirteen  years  and 
has  found  a  very  low  incidence  of  cancer,  so  I  think 
that  these  experiments  offer  a  somewhat  difficult  prob- 
lem to  those  who  believe  in  the  congenital  or  hereditary 
incidence  of  cancer." 

So  far  as  I  know,  no  research  worker  who  has  made 
any  study  of  the  incidence  of  cancer  defines  it  as  a 
congenital  disease,  so  we  may  dismiss  that  portion  of 
Ewing's  remarks.  Moreover,  the  inheritability  of  can- 
cer is  no  longer  a  matter  of  belief,  but  it  is  a  matter  of 
exact  demonstration.  • 

Evidently,  Ewing  did  not  see  the  paradox  in  his  first 
two  sentences.  For  in  the  first  he  admits  the  strain 
used  had  a  little  natural  tendency  to  carcinoma  of  the 
breast;  while  in  the  second,  he  says  that  no  hereditary 
character  in  the  development  of  the  disease  appeared 
in  the  experiment. 

As  I  have  stated,  a  strain  which  to  date  has  been 
producing  5  per  cent  breast  cancer  can  in  one  mating 
be  changed  to  a  wholly  different  percentage  of  breast 
cancer,  and  any  experimental  procedure  which  assumes 
the  continuation  of  a  fixed  percentage  of  cancer  in 
unanalyzed  strains  is  based  on  assumption  only. 

Loeb  ^^  also,  in  attempting  to  demonstrate  the  rela- 
tion of  the  ovaries  to  breast  cancer  incidence,  used 
what  he  called  "a  strain  of  mice  with  a  known  high 
tumor  incidence,"  and  concluded  from  his  experimental 
procedures  that  removal  of  the  ovaries  lowered  the 
incidence  of  tumor  within  the  strain. 

As  I  have  repeatedly  stated  since  the  first  publication  of 
this  work  fifteen  years  ago,  the  type  of  product  within  a 

10.  Ewing,  James:    J.   Cancer  Research  9:500    (Dec.)    1925. 

11.  Loeb,  L.:     J.   Cancer  Research   1:1    (Jan.)    1916. 
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strain  depends  on  the  niatin^s  within  that  strain,  just  as 
certainly  as  the  type  of  chemical  result  depends  on  what 
chemical  combinations  are  made.  If  we  combine  zinc 
with  sulphuric  acid  we  shall  get  one  kind  of  result;  if 
we  combine  it  with  hydrochloric  acid  we  shall  get  a 
different  result.  In  just  this  way  and  just  as  surely, 
if  we  mate  an  albino  with  a  red  mouse,  we  shall  get  one 
type  of  offspring;  if  we  mate  ihe  same  albino  with  a 
gray  mouse,  we  shall  get  a  different  type  of  offspring. 
If  we  mate  the  same  gray  mouse  with  a  first  generation 
albino  derived  from  red  (and  hence  a  hybrid  carrier 
of  red),  we  shall  get  entirely  different  results;  that  is, 
some  red,  in  the  first  hybrid  generation. 

Any  strain  can  in  one  mating  be  changed  in  the 
percentage  it  carries  of  any  inheritable  character, 
including  cancer,  according  to  the  mating  made.  The 
greatest  caution,  therefore,  will  be  necessary  to  secure 
complete  biologic  control,  in  any  effort  to  discover  the 
relation  which  experimental  procedures  of  any  kind 
mav  bear  to  the  causation  of  cancers  of  any  type  or  any 
location,  or  the  relation  of  the  basic  facts  of  cancer 
heredity  to  such  results.  The  assumption  that  fixed 
percentages  of  cancer  can  permanently  define  a  hetero- 
zygous strain,  or  any  group  or  any  individual  members 
of  such  a  strain,  will  certainly  have  to  be  excluded. 

We  shall  never  get  the  right  idea  of  heredity,  and 
hence  we  shall  never  work  out  correctly  the  facts  of 
inheritance  and  its  complex  and  intricate  influences 
throughout  all  organic  response  to  every  type  of  test, 
until  we  conceive  of  strains  as  plastic  in  every  genera- 
tion, susceptible  of  being  changed  by  one  mating  of  the 
right  kind  from  100  per  cent  of  a  character  to  zero 
per  cent  of  that  character,  or  to  50  per  cent,  and 
susceptible  of  being  changed  by  a  series  of  matings  to 
any  percentage  desired.  If  this  were  not  true,  and  if 
strains  were  fixed  in  the  percentage  they  carried  of  any 
inheritable  character,  there  would  be  no  such  thing  as 
heredity,  since  the  new  hybrid  mating  would  bring 
nothing  to  the  strain ;  that  is,  the  new  individual  would 
have  no  inheritance  to  offer. 

ALL     FACTS     OF     CANCER     MUST     BE     CONSISTENT 
EACH      WITH     THE     OTHERS 

In  the  diverse  lines  of  approach  used  by  the  many 
workers  in  any  field  of  scientific  research,  there  are 
sure  to  be  made  evident  gaps  in  our  knowledge.  But 
these  gaps  do  not  entitle  us  to  deny  a  scientifically 
demonstrated  fact,  because  we  cannot  yet  in  our  own 
minds  make  it  accord  with  our  own  particular  discovery 
or  our  own  particular  theory. 


243 

As  in  any  other  field  of  scientific  endeavor,  all  the 
facts  in  the  field  of  cancer  research  must  be  consistent 
each  with  every  other.  If  it  should  eventually  be  pos- 
sible to  produce  experimental  cancer  in  every  subject, 
this  would  not  disprove  the  inheritability  of  cancer  any 
more  than  the  fact  of  the  inheritability  of  cancer 
proves  that  it  must  be  impossible  to  produce  cancer 
experimentally  in  every  subject.  No  biologist  has  ever 
made  such  an  assertion.  There  must  instead  be  a  third 
fact  that  harmonizes  these  two.  This  third  fact  is 
already  evident  in  the  highly  destructive  nature  of  the 
experimental  agents  used,  which  may  well  destroy  the 
cancer  resistant  mechanism  or  any  other  bodily  mech- 
anism. Spontaneous  cancers  do  not  arise  in  every 
individual,  either  in  the  human  species  or  in  lower 
animals  even  under  identical  conditions ;  this  is  a 
demonstration  that  there  is  a  cancer  resistant  mecha- 
nism present  in  some  members  of  every  species.  No 
amount  of  experimentally  produced  tumor  can  ofi^set 
this  fact.  The  explanation  of  these  tumors  will  have 
to  harmonize  with  it. 

Again,  if  cancer  should  eventually  be  demonstrated 
to  be  a  specific  infection,  this  would  not  disprove  its 
inheritability  any  more  than  the  fact  that  the  inherita- 
bility of  cancer  definitely  proves  that  cancer  is  not  a 
specific  infection.  There  must  be  a  third  fact  that 
would  harmonize  these  two.  That  third  fact  is  readily 
discerned  even  now  in  the  hereditary  basis  of  every 
organic  response  to  every  type  of  stimulation  or  irri- 
tation, whether  it  is  a  specific  germ  or  anything  else, 
although  there  is  variation  in  the  types  of  inheritance 
behavior,  and  apparently  these  variations  have  a  bear- 
ing on  the  etiology  of  various  diseases. 

The  third  most  frequent  objection  to  the  inheritability 
of  cancer,  namely,  that  although  proved  for  lower  mam- 
mals it  does  not  apply  to  man,  is  answered  by  the  fact 
of  evolution.  Similar  tissues  derived  in  the  course  of 
evolution  from  the  same  ancestry  must  respond  in  the 
same  way  as  the  ancestral  tissues  to  the  same  types  of 
stimulation.  Only  so  could  an  unbroken  series  of 
organisms  evolve  each  from  the  other. 

The  scientific  method  of  procedure  for  those  who 
cannot  accept  the  evolutionar}^  evidence  is  not  cate- 
gorically to  deny  what  they  cannot  disprove  and  what 
has  indisputably  been  found  true  by  many  workers, 
but  rather  to  begin  the  measures  which  inevitably  must 
produce  scientific  data  for  the  investigation  of  heredity 
in  man. 

March  8,  1926. 
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THE     NATURE     OF     THE     ACTIVE     PRINCIPLE 
IN     TUBERCULIN 

ESMOND     R.     LONG 

AND 

FLORENCE    B.     SEIBERT 

Tuberculin  may  be  defined  as  a  preparation  obtained  from  tlie  tubercle 
bacillus,  which  elicits  a  specific  inflammatory  response  in  tuberculous  animals, 
but  is  nontoxic  for  normal  animals.  Many  different  kinds  of  tuberculins  are 
available,  which  presumably  owe  their  activity  to  an  active  substance  common 
to  all. 

The  nature  of  this  active  substance  has  been  frequently  but  not  exhaustively 
investigated.  The  problem  is  a  fundamental  one,  not  only  for  its  bearing  on 
tuberculosis,  but  also  for  its  bearing  on  other  chronic  infections.  Presumably 
such  reactions  as  the  luetin,  mallein  and  abortin  reactions  are  identical  in 
character,  and  tlie  agent  responsible  for  the  reaction  of  hypersensitiveness 
belongs  to  the  same  chemical  fraction  of  the  infecting  micro-organism  in 
each  case. 

Argument  has  rested  chiefly  on  the  question  whether  the  active  principle  of 
tuberculin  is  a  protein  or  not.  To  aid  in  the  solution  of  this  problem  we  have 
carried  out  the  following  experiments :  Tuberculin  was  prepared  in  large 
quantity  from  a  medium  of  the  following  composition :  asparagin  5,  ammonium 
citrate  5,  potassium  acid  phosphate  3,  sodium  carbonate  (dry)  3,  sodium 
chloride  2,  magnesium  sulphate  1,  ferric  ammonium  citrate  O.05,  glycerol  50 
and  water  1,000.  The  tubercle  bacillus  grows  luxuriantly  on  this  medium, 
yielding  a   highly  potent  tuberculin   which   invariably   contains   protein. 

The  activity  of  preparations  made  from  the  growth  of  tubercle  bacilli 
appears  to  be  due  to  a  colloidal  substance,  for  as  a  rule  on  prolonged  dialysis 
no  active  substance  passes  through  the  dialyzing  sac,  even  when  all  the  salts, 
color,  odoriferous  substance,  glycerol  and  other  constituents  of  the  original 
medium  have  dialyzed  out.  Occasionally  small  amounts  of  active  substance 
appear  to  diffuse,  particularly  after  much  chemical  manipulation  of  the  material. 

The  methods  of  protein  precipitation  throw  active  substance  out  of  solution. 
Acetic  acid  precipitates  a  protein  which  is  active,'  maximum  precipitation 
occurring  at  />h  4.  Precipitation  is  not  complete,  however.  The  filtrate  still 
contains  protein  and  still  has  tuberculin  activity.  Trichloracetic  acid  pre- 
cipitates protein  more  nearly  completely;  however,  traces  of  protein  and  at 
the  same  time  of  active  substance  remain  in  solution.  Saturation  with 
ammonium  sulphate  precipitates  at  the  same  time  all  of  the  protein  and  all 
of  the  active  principle. 

On  hydrolysis  of  tuberculin,  whether  by  enzymes  or  by  acid,  activity  remains 
as  long  as  protein  of  the  type  classed  as  whole  protein  is  present.  We  have 
selected  precipitation  by  trichloracetic  acid  as  an  arbitrary  measure  for  whole 
protein.  As  protein  decreases  and  proteose  increases  in  enzymic  digestion, 
activity  decreases.  When  proteose  alone  is  destroyed  by  erepsin,  the  activity 
of  the  preparation  is  not  affected.     The  protein  which  can  be  precipitated  by 
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trichloracetic  acid  from  tuberculin  exposed  to  mild  acid  hydrolysis  is  highly 
active,  but  a  small  amount  of  activity  persists  in  the  proteose  fraction  after 
the  removal  of  the  trichloracetic  acid  precipitate. 

From  these  experiments  it  seems  probable  that  the  activity  of  tuberculin 
is  associated  primarily  with  a  protein  molecule,  but  persists  in  spite  of  a 
certain  amount  of  disintegration  of  the  molecule. 

March  8,  1926. 


MUTATION    FORMS    OF    THE    TUBERCLE 
BACILLUS  * 

H.     C.     SWEANY 

My  attention  was  first  directed  to  this  subject  during 
the  course  of  experimentation  on  the  effect  of  "Sano- 
crysin"  on  the  tubercle  baciUus.^  It  was  observed  that, 
after  a  certain  time  of  exposure  of  apparently  pure 
cultures  of  tubercle  bacilli,  various  forms  of  organisms 
appeared  that  resembled  the  tubercle  bacillus  except 
they  were  not  acid  fast.  Furthermore,  these  organisms 
were  gram  negative,  motile  and  grew  rapidly.  An 
injection  into  guinea-pigs  caused  a  peculiar  type  of 
pathologic  change,  that  will  be  reported  later.-  At  first, 
these  organisms  were  discarded  as  ordinary  contamina- 
tions and  the  work  was  repeated,  other  cultures  being 
used,  but  with  the  same  results.  We  observed  further 
that  besides  the  "gold"  treatment  (which  consists  in 
suspending  a  5  per  cent  emulsion  of  bacilli  in  1 : 2,000 
"Sanocrysin"),  there  were  other  ways  of  bringing  about 
the  same  result.  One  was  to  grind  the  organisms  in  a 
ball  mill  for  from  six  to  eighteen  hours  and  plant  the 
residue  in  dextrose  bouillon.  Another  method  was  to 
plant  them  on  various  mediuius  that  are  unfavorable  for 
growth,  such  as  inulin,  dulcite  and  mannite  bouillons. 
In  such  mediums,  it  was  found  that  the  bacilli  had  to  be 
planted  as  a  plaque  on  the  surface  and  had  to  grow 
before  any  unusual  forms  appeared.  After  from  three 
to  four  weeks,  many  cultures  will  produce  various  non- 
acid-fast  forms,  while  nothing  would  grow  at  the  time 
the  cultures  were  planted. 

Finally,  to  check  the  experiments,  we  obtained  cul- 
tures from  other  laboratories  and  obtained  similar 
results.  Strains  H  37  and  R  1  were  obtained  from 
Dr.  Gardner  of  Saranac,  N.  Y.,  and  "no.  434"  from  Dr. 


*  From   the   Research   Laboratories   of  the   City   of   Chicago   Municipal 
Tuberculosis  Sanitarium. 

1.  Sweany,   H.   C,  and  Wasick,   M.    M.:     Am.   Rev.    Tuberc.    13:316 
(Dec.)    1925. 

2.  Sweany,     H.     C,     and     Evanoff,     M.:     Am.     Rev.     Tuberc,     to     be 
published. 
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McCoy  of  the  Hygienic  Laboratory.  The  growth  from 
R  1  was  different  from  the  other  two  in  that  the  rapidly 
growing  form  resembled  the  rather  peculiar  morphology 
found  in  the  acid-fast  form  and  did  not  grow  beyond 
the  fourth  transplant  (fig.  1).  This  appeared  to  be 
sufficient  evidence  for  a  thorough  study  of  the  problem. 

REVIEW     OF     LITERATURE 

Perhaps  the  first  suggestion  to  variation  of  the 
tubercle  bacillus  was  made  by  Mallassez  and  Vigual,^  in 
1883  and  1884,  shortly  after  Koch's  discovery  of  the 
tubercle  bacillus.  They  described  what  they  called 
"zooglear  forms"  of  tubercle  bacilli,  because  they  found 
zooglear  masses,  cocci  and  diplococci  in  tubercles  in 
which  it  did  not  seeiii  possible  to  them  that  anything 
else  but  a  tuberculous  virus  could  be.  They  reported 
that  these  forms  were  capable  of  passing  over  into 
acid-fast  forms.  Ferran,*  first  in  1897  and  at  various 
times  subsequently,  described  a  method  of  producing  a 
non-acid-fast  organism  from  the  tubercle  bacillus  by 
reducing  gradually  the  peptone,  then  the  glycerin  and 
sugar  in  the  bouillon  culture  medium,  and  eventually 
obtaining  an  organism  that  resembled  the  typhoid 
bacillus.  By  injection  into  animals,  he  first  obtained  an 
atypical  tuberculosis,  but  he  states  that  by  continued 
passage  he  has  recovered  typical  Koch  forms.  This 
led  him  to  propose  the  "ubiquity"  hypothesis  that  has 
been  accepted  by  only  a  very  few  others.  This  hypothe- 
sis states,  essentially,  that  the  pathogenic  forms  of 
tubercle  bacilli  represent  only  a  small  branch  of  a  group 
of  organisms  that  are  found  widely  distributed  in  nature 
and  will  become  pathogenic  when  they  become  asso- 
ciated in  the  animal  body.  Arloing,^  in  1898,  and 
Arloing  and  Courmont,®  in  1900,  reported  that  they 
were  able  to  transform  the  human  bacillus  into  a  form 
like  the  avian  tubercle  bacillus.  They  did  this  by  grow- 
ing the  organism  on  a  glycerin  water  potato  medium 
and,  when  a  growth  appeared,  transplanting  it  to  a 
glycerin  bouillon  followed  by  frequent  shakmg. 
Dubard,^  in  1898,  obtained  similar  results.  Auclair,^  in 
1903,  using  a  glycerin  bouillon,  also  obtained  a  non- 

3.  Mallassez,  L.,  and  Vigual,  W. :  Arch,  physiol.  norm,  et  path. 
2:  369,  1883;  4:81,   1884. 

4.  Ferran,  J.:  Compt.  rend.  Acad.  d.  sc.  125:515-518,  1897;  Arch, 
de  med.  exper.   15:753-762,   1903. 

5.  Arloing,   S. :     Compt.   rend.   Acad.   d.   sc.   May  9,   1898. 

6.  Arloing,  S.,  and  Courmont,  P.:  Cong,  internal,  de  med.,  Paris, 
Sect,  de  bact.  et  parasitol.  3:  178-179,   1900. 

7.  Dubard,  M.:    Compt.  rend.  Soc.  de  biol.   50:474,   1898. 

8.  Auclair,  J.:  Arch.  Int.  med.  exper.  et  d'anat.  path.  15:469-88, 
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acid-fast  organism,  but  he  was  unable  to  regenerate 
tubercle  bacilli  from  these  organisms.  Maher,**  in  1904. 
described  a  peculiar  behavior  of  a  very  large  bacillus 
obtained  from  barn  scrapings,  vi^ith  which  he  states  he 
was  able  to  produce  a  tuberculosis  in  guinea-pigs  and 
which  passed  through  several  cycles  from  the  original 
to  an  acid-fast  granular  form.  These  granules  were 
capable  of  forming  cocci,  diplococci  and  tetrads,  and  by 
a  special  technic,  he  was  able  to  regenerate  acid-fast 
forms.  In  a  guinea-pig's  spleen,  he  observed  orange 
granules  that  he  thinks  are  forerunners  of  these  cocci. 

About  this  time,  Spengler  ^^  described  what  he  called 
"the  splitter" — a  granular  form  that  occurred  in  certain 
strains,  more  especially  in  the  bovine  types.  Much,"  in 
1907,  described  granules  of  tubercle  bacilli  that  were 
different  from  Spengler's  by  being  non-acid-fast,  and 
gram  positive,  and  capable  of  returning  to  the  acid-fast 
form.  In  1913,  Wherry  ^^  reported  the  decrease  of  acid 
fastness  of  tubercle  bacilli  by  growing  them  on  a  special 
unfavorable  medium.  Sivori,^"  in  1920,  stated  that 
resistant  soil  transforms  tubercle  bacilli  into  sapro- 
phytes, and  cited  experimental  proof.  KoUe,  Schloss- 
berger  and  Pfannenstiel,^*  in  1921,  attacked  the  problem, 
not  from  mutation  but  from  the  standpoint  oi  regen- 
eration of  various  strains  of  paratubercle  bacilli  into  true 
Koch  bacilli,  and  reported  a  measure  of  success  after 
several  passages  through  guinea-pigs.  Quite  recently, 
Zlatogoroff  and  his  co-workers  ^=  have  attempted  to 
transform  saprophytes  into  true  tubercle  bacilli  but  con- 
cluded that  the  question  is  still  open.  Pla,^*'  in  1924 
proposed  a  theory  that  is  interesting  in  this  connection, 
principally  because  he  considers  coccoid  forms  (not 
granular  forms  only)  of  organisms  present  in  tuber- 
culous lesions  as  a  stage  in  the  development  of  true 
tubercle  bacilli  and  not  mutation  forms. 

In  1924,  Karwacki  ^'  examined  thirty-three  pleural 
fluids  and  reported  a  variety  of  cocci  and  diphtheroid 
organisms  coming  from  acid-fast  bacilli  that  he  does  not 
hesitate  to  call  mutants ;  he  states  that  the  changes  are 
brought  about  by  the  difference  in  lipase  and  antibody 
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content  of  the  respective  fluids.  He  obtained  no  growth, 
pure  acid- fast  organisms  in  some,  and  cocci,  diph- 
theroids and  spore-forming  organisms  in  others. 

In  1925,  Pinner  and  I  "^  reported  a  pathogenic  B.  sub- 
tilis  associated  in  tulierculosis.  There  was  also  a 
B.  coli-Vike  organism  disseminated  throughout  the  body 
not  unhke  Ferran's  organism,  although  no  proof  or 
suggestion  was  offered  at  the  time  that  these  were 
related  to  the  tubercle  bacillus.  Yet  it  is  worthy  of 
passing  note.  Recently,  Stockwell,^"  following  up 
Mailer's  work,  has  reported  rapid  growing,  motile, 
gram-negative  bacilli  from  many  cultures  examined. 

Various  experimenters,  however,  have  contested 
much  of  this  work.  Ramond  and  Ravant  ^°  were  unable 
to  duplicate  Ferran's  work  in  any  of  its  aspects. 
Calmette.-^  in  1925,  stated  that  there  is  no  proof  of  a 
transmutation  of  sapophytes  into  tubercle  bacilli  or  a 
reversion  of  tubercle  bacilli  into  paratubercle  bacilli. 
Suyenaga  -^  attempted  to  produce  a  non-acid-fast  stain 
by  rapid  transfers  over  a  long  period  of  time  for  340 
generations,  but  reports  only  a  slight  (although  definite) 
loss  of  acid  fastness. 

EXPERIMENTS 

Only  a  few  type  experiments  will  be  described, 
because  space  will  not  permit  of  much  detail  when  there 
were  several  hundred  animals  used  and  many  thousand 
cultures  made  and  studied. 

I  will  pass  over  the  large  group  of  acute  growing 
forms  obtained  from  the  old  cultures  with  the  statement 
that  there  has  not  been  sufficient  evidence  to  rule  out 
contaminating  organisms  that  may  have  been  associated 
with  the  acid-fast  form  in  the  lesion  and  subsequently 
carried  over  into  the  cultures.  Special  cultures  were 
prepared  in  which  all  tests  and  controls  were  made  to 
rule  out  contamination,  and  the  probability  of  contami- 
nation was  reduced  to  a  minimum.  The  results  of  a  few 
of  the  experiments  with  these  "pure"  bacilli  will  be 
reported. 

Two  cultures  were  obtained  from  an  organism  obtained 
from  a  patient,  one  of  a  group  of  cultures  that  were  prepared 
with  extreme  care  to  rule  out  possible  contamination.  The 
transplants  were  made  early  on  new  tubes,  and  at  no  time 
were  we  able  to  obtain  rapid  growths  on  various  mediums 
used,  at  the  time  the  cultures  were  made.     Transplants  were 


18.  Sweany,  H.   C,  and  Pinner,  Max:    J.  Infect.  Dis.  37:340   (Oct.) 
192S. 

19.  Stockwell,  W.  M.:    Am.  Rev.  Tuberc.   13:371    (Dec.)    1925. 

20.  Ramond,   F.,  and  Ravant,  P.:     Progres.   med.,  Dec.    1,   1900. 

21.  Calmette,  A.:    Am.  Rev.  Tuberc.  13:355   (Dec.)   1925. 

22.  Suyenaga,  B.:     Am.    Rev.   Tuberc.    13:260    (Nov.)    1925. 
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then  made,  on  various  unfavorable  mediums,  in  a  specially 
devised  cabinet  to  preclude  contamination.  As  we  had  observed 
previously  that  there  were  more  bizarre  shapes  on  certain 
sugar  mediums,  we  planted  a  small  plaque  on  eight  of  the 
more  common  sugars  in  Smith  tubes  plugged  with  cotton, 
soaked  in  hot  paraffin,  and  capped  and  incubated,  Dec.  5,  1925. 
No  change  occurred  until  about  three  weeks  had  passed.  The 
inulin  and  mannite  tubes  began  to  show  turbidity  and  a 
sediment,  while  all  the  tubes  began  to  show  a  thin  pellicle  of 
tubercle  bacilli.  These  tubes  were  carefully  opened  and  the 
cultures  plated  out  and  stains  made.  The  turbidity  in  the 
inulin  and  mannite  was  caused  by  a  non-acid-fast,  gram- 
positive,  motile  bacillus  that  was  identical  to  the  parent  tubercle 
bacillus  morphologically,  but  it  was  not  acid-fast.  The  resem- 
blance in  size,  length,  curving  and  granulation  was  striking. 
This  organism  did  not  ferment  sugars,  and  very  slowly  acidi- 


Fig.  1. — A  rapidly  growing  organism  obtained  from  the  R  1  culture  of 
the  Saranac  laboratory,  originally  isolated  by  Trudeau  thirty  years  ago, 
X   1,200. 

fied  milk.  It  had  a  tendency  to  form  granules,  and  on  a 
solid  medium  the  appearance  was  whitish  and  moderately 
luxuriant  microscopically,  and  in  older  cultures  microscopically 
it  resembled  the  staphylococcus.  The  bacillary  forms  soon 
disappeared  on  solid  mediums.  In  about  five  weeks,  the  growth 
in  dextrose  began  to  be  turbid ;  it  was  examined  and  found  to 
be  a  sarciniform  growth  of  a  large  organism,  1  micron  in 
diameter.  By  plating  this  out  on  a  special  rabbit  serum  agar, 
we  obtained  two  types  of  organisms,  one  a  tetrad  or  sarcini- 
form growth  and  the  other  a  barred  organism  that  resembled 
a  diphtheroid.  The  colonies  of  the  latter  were  microscopic, 
measuring  about  30  to  40  microns  in  diameter. 

Many  times  we  have  found  growth  with  the  low  power 
microscope  that  we  were  not  able  to  see  with  the  eye.  We 
were  not  able  to  grow  this  organism  beyond  the  second  genera- 
tion.   In  general,  it  was  observed  that  the  nearer  the  tubercle 
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bacillus  these  organisms  appeared  to  be,  the  more  difficult  they 
were  to  grow  and  the  more  likely  they  were  to  be  gram 
positive  and  virulent.  The  animals  inoculated  with  the  first 
bacillary  strain  are  still  living,  after  sixty-five  days.  The 
large  coccus  killed  a  guinea-pig,  in  from  five  to  six  days, 
of  an  acute  inflammatory  condition  usually  beginning  in  the 
liver  and  the  gallbladder  and  extending  down  into  the  intes- 
tines, causing  a  duodenitis,  enteritis  and  glandular  hypertrophy 
of  the  mesenteric  glands  and  a  terminal  pneumonia.  This  is 
a  characteristic  course  for  these  infections  to  pursue.  If  the 
forms  are  more  chronic,  the  spleen  and  hilum  glands  become 
involved. 

In  the  experiments  conducted  on  pleural  exudates, 
there  is  a  remarkable  resemblance  in  results  to  those 
obtained  by  Karwacki.  We  found  also  that  no  two 
fluids  were  exactly  alike,  and  that  the  acute  growing 
organisms  obtained  varied  within  wide  limits.  Some 
resembled  the  common  forms  found  on  stock  cultures ; 
others  were  coccus-like,  nearly  all  of  which  became  pig- 
mented in  old  age,  varying  from  a  lemon  yellow  to  an 
orange,  old  rose  and  red.  Some  were  diphtheroid  in 
morphology  and  were  gram  positive.  I  will  describe 
one  of  these : 

Culture  3  was  obtained  from  the  pleural  fluid  of  patient  C, 
Sept.  3,  1925,  and  planted  on  various  mediums.  Only  acid-fast 
bacilli  and  granules  were  found  on  direct  examination.  A 
partial  list  of  cultural  reactions  of  a  bacillus  obtained  on  the 
blood  mediums  follows :  There  was  scant  growth  on  all 
mediums  except  blood  and  serum.  There  was  a  slight  green 
hemolysis  of  blood,  with  very  small  clear  colonies  on  the 
agars.  There  was  a  slight  turbidity  in  the  bouillons.  The 
culture  did  not  grow  on  gelatin,  form  indol,  reduce  nitrates, 
or  form  ammonia.  It  alkalized  milk  very  slowly,  with  no 
clotting  or  protalysis.  It  formed  acid  in  levulose,  dextrose, 
mannite,  galactose,  sucrose  and  salicin,  but  no  gas  was  formed 
in  any  of  the  sugars.  The  organism  was  gram  positive  and 
had  a  diphtheroid  form  in  the  dextrose  serum-glycerin  bouil- 
lon. It  killed  guinea-pigs,  producing  a  "sugar  coated"  spleen 
and  very  small  atypical  tubercles  over  the  intestines  and  liver. 
The  lungs  were  pneumonic    (figs.  2,  3  and  4). 

Equally  interesting  are  the  results  obtained  on  other 
tuberculous  exudates,  including  spinal  fluids  and  cold 
abscesses.  For  some  of  these  I  am  indebted  to  Dr.  E.  J. 
Berkheiser.  The  organisms  obtained  were  quite  vari- 
able, as  with  pleural  exudates.  The  most  interesting 
observation  was  that,  just  as  Vaudremer,-^  and  Valtis  -* 
have  described  filter  passing  forms  of  organisms  that 
produce  a  tuberculosis-like  pathologic  change,  so  there 

23.  Vaudremer,  A.:  Medicine  3:622,  1922. 

24.  Valtis,  J.:  Ann.  d.  I'Inst.  Pasteur  38:  453,  1924. 
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is  good  evidence  also  that  there  are  filter  passing 
mutants  that  produce  a  disease  in  guinea-pigs  resem- 
bling that  produced  by  the  coccus-like  mutant  previously 
described.  Some  fluid  filtrates  kill  the  animal  in  a  few 
days  of  an  acute  disease  similar  to  that  produced  by 
the  coccoid  mutants.  In  fact,  the  question  is  raised 
whether  the  organisms  or  granules  that  pass  through 
the  filter  are  not  capable  of  reverting  to  the  acid-fast 
form,  as  Much  has  suggested  for  the  larger  granules. 
If  these  animals  survive  the  acute  attack,  an  atypical 
tuberculosis  develops  in  the  lesions  of  which  may  be 
found  acid-fast  forms,  non-acid-fast  forms  and  gran- 
ules. We  have  proved  (in  unpublished  work)  that  the 
non-acid-fast   forms  of  Much  can  assume  a  stage  of 
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Fig.  2. — Glucose  bouillon  culture  of  pleural  fluid  from  patient  C, 
X    1,200. 

development  between  the  acid- fast  and  non-acid- fast 
forms,  passing  either  into  the  acid-fast  forms  or  into 
coccoid  or  bacillary  mutants,  depending  on  the 
environment. 

Just  how  far  these  organisms  can  develop  as  cocci 
and  still  revert  back  to  tubercle  bacilli  we  have  not 
sufficient  evidence  to  prove.  There  are  some  sugges- 
tive instances  in  which  it  seems  that  non-acid- fast  cocci 
can  actually  form  into  acid-fast  forms.  For  example, 
it  has  been  observed  repeatedly  that  groups  of  cocci 
fovmd  in  animal  organs  will  contain  one,  two  or  more 
partially  acid-fast  organisms  in  which  it  seems  they  have 
taken  on  the  acid  fastness  in  growing.  These  groups 
have  been  seen  to  contain  increasing  numbers  of  such 
acid-fast  forms  until,  apparently,  the  whole  mass  has 
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become  a  ^roup  of  acid- fast  cocci  that  in  time  appear 
to  lengthen  out  into  bacilli.  Some  of  these  forms  are 
very  small,  perhaps  filter  passing.  Such  observations 
are  made  more  frequently  on  guinea-pigs  inoculated 
with  tuberculous  pus  than  those  inoculated  with  pure 
cultures  of  tubercle  bacilli.  This  phenomenon  is  deserv- 
ing of  more  study. 

It  must  be  pointed  out  here  that  the  principles  under- 
lying these  changes  are  not  understood,  and  no  definite 
rules  can  be  formulated  in  bringing  about  these  various 
changes.  Two  things  are  necessary,  however,  before 
any  results  can  be  obtained :  first,  the  organisms  must 
vegetate,  that  is,  the  organism  must  grow,  for  an  experi- 
ment may  be  called  negative  only  when  it  was  a  "no 
growth" ;  and,  second,  the  environment  must  be 
unfavorable.  It  is  well  to  use  a  large  number  of 
mediums  -"  and  many  cultures  to  obtain  results.  For 
the  sprouting  of  Much's  granules,  we  find  that  physio- 
logic sodium  chloride  solution  is  good  to  initiate  the 
process.  By  placing  in  salt  solution  and  studying 
simultaneously  under  the  dark  field  and  by  staining,  we 
can  follow  out  the  changes  readily.  Transplants  must 
be  made  in  mediums  to  obtain  permanent  cultures.  We 
have  observed  these  granules  to  sprout  into  motile 
bacillary  forms  and  also  to  divide  into  cocci,  thus 
accounting  for  the  two  general  types  of  morphology  of 
the  mutants.  Furthermore,  these  forms  are  sometimes 
interchangeable,  depending  on  some  shift  of  mechan- 
ism that  we  have  not  yet  solved.  In  an  old  abscess, 
it  is  difficult  to  obtain  motile  sprouts ;  the  tendency  in 
these  partially  degenerate  forms  is  to  develop  into  non- 
motile  coccoid  forms  of  low  pathogenicity. 

In  order  to  substantiate  these  observations,  we  under- 
took a  series  of  experiments  in  which  we  buried  celloidin 
capsules  ^®  containing  tubercle  bacilli  in  the  peritoneal 
cavities  of  guinea-pigs.  Many  of  these  capsules  became 
digested  until  they  contained  cellular  material,  but  a 
few  persisted  intact  so  that  observations  could  be  made. 
In  some  of  the  capsules  containing  "certified  bacilli" 
or  bacilli  that  we  felt  were  surely  pure,  diplococci, 
streptococci  and  tetrads  were  observed  directly.  Others 
were  placed  in  salt  solution,  and  the  division  was 
watched  under  the  dark  field  and  stained  simultane- 
ously. The  very  refractile  granules  after  about  twelve 
hours  would  appear  distinctly  double  (most  of  the  gran- 
ules of  tubercle  bacilli  have  from  one  to  four  nuclei  that 


25.  Space  does  not   permit  a   description  of  all  these  mediums. 

26.  Silk  lawn  sacs  were  made  and  dipped  in  8  per  cent  celloidin, 
hardened  in  50  per  cent  alcohol,  inoculated,  sealed  and  buried  in  the 
peritoneum  of  guinea-pigs  through  lateral  incisions  in  the  abdominal  wall. 
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do  not  show  unless  by  careful  focusing).  Then  tetrads 
would  appear.  If  cultures  of  these  forms  are  taken  at 
this  time  on  various  mediums,  some  will  reproduce  pure 
cultures  of  tetrads  and  grow  readily  after  several  trans- 
fers, while  others  die  out  in  spite  of  all  efforts.  In  this 
respect  they  resemble  the  growing  of  tubercle  bacilli 
themselves  that  Corper,-^  Griffith  -^  and  others  have 
shown  to  be  quite  capricious  in  growth,  especially  dur- 
ing their  early  abode  on  artificial  mediums. 

The  cultural  characteristics  of  these  cocci  were  quite 
variable.  Apparently,  as  they  approached  saprophytism 
they  gained  in  ability  to  ferment  sugars,  and  they  grew 
more  rapidly  and  luxuriantly  on  artificial  mediums. 
By  continued  culturing  on  an  artificial  medium,  many 


Fig.  3. — Litmus  milk  culture  from  pleural  fluid  from  patient  C,    X    1,200. 

gain  fermenting  power  while  others  die  out.  As  a 
general  rule,  the  organism  that  first  comes  off  from 
the  bacillus  does  not  ferment  sugars  at  all  and  if  it  does, 
only  acid  is  formed  in  dextrose  and  perhaps  levulose. 
They  were  most  frequently  gram  positive,  although 
some  were  gram  negative.  Some  were  slightly  patho- 
genic but  by  continued  passage  were  not  able  to  regen- 
erate acid-fast  forms  with  any  degree  of  regularity.  A 
few  experiments  indicate  that  some  of  these  cocci 
appear  to  produce  a  tuberculosis  with  a  return  of  acid 
fastness.  It  may  be  possible  to  regenerate  tubercle 
bacilli  from  cocci  that  have  been  removed  only  a  few 
generations  from  the  granules  of  Much,  provided  the 
conditions  of  growth  are  suitable.  If  such  does  happen, 
however,  it  is  not  the  rule. 


27.  Corper,  H.  J.:    Am.  Rev.  Tuberc.  3:461    (Oct.)    1919. 
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254 

The  following  protocol  of  one  culture  is  an  illustra- 
tion: 

A  certified  culture  was  placed  in  a  special  celloidin  capsule 
and  embedded  in  the  peritoneal  cavity  of  a  guinea-pig,  together 
with  an  empty  control  capsule.  In  eight  days  the  guinea-pig 
was  killed,  and  the  capsules  were  removed  aseptically,  and 
cultures  for  acute  growing  organisms  were  taken.  The  con- 
trol was  always  negative,  while  on  the  eighth  day  in  the 
cultures  from  the  other  capsule  a  sticky  sediment  began  to 
show  in  the  dextrose  glycerin-serum  bouillon  tubes,  and  a  few 
colonies  also  appeared  on  the  glycerin  serum  agar.  All  other 
cultures  were  negative.  Transplants  grew  well  only  on 
mediums  containing  serum.  Milk  was  not  changed  in  ten 
days.  A  very  slight  sediment  appeared  in  the  plain  bouillons. 
The    sugar   bouillons    became    slightly    murky,    and    the    only 


Fig.  4. — Liver  serum  bouillon  culture  from  pleural  fluid  from  patient  C, 
X   1,200. 

sugar  that  was  fermented  was  levulose.  The  fermentation 
began  in  the  butt,  and  only  after  three  days  was  it  complete 
in  the  arm.  The  organism  grew  as  a  two  columned  strepto- 
coccus or  as  chains  of  tetrads.  It  was  gram  positive  and 
nonmotile. 

COMMENT 

There  is  no  mystery  about  the  fact  that  tubercle  bacilli 
are  capable  of  developing  into  forms  of  life  different 
from  the  classic  type.  It  would  be  contrary  to  all  bio- 
logic experience  if  this  did  not  happen.  The  work  of 
Mellon,^^  Crowell  ^°  and  Jordan  ^^  on  other  bacteria 
abundantly  corroborates  this  view. 


29.  Mellon,  R.  R.:    J.  Bacteriol.  10:481   (Sept.)   1925;  10:  579  (Nov.) 
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30.  Crowell,  M.  J.:    J.  Bacteriol.   11:65   (Jan.)    1926. 
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Our  chief  concern  in  this  report  is  the  extent  that 
these  forms  enter  into  human  disease.  Leaving  out  of 
consideration  the  forms  that  have  been  described  by 
Ferran,  Auclair,  Stockwell  and  others  as  of  unimproved 
origin,  I  have  shown  that  a  specially  purified  culture  of 
fresh  organisms  can  be  made  to  produce  bacillary  forms 
(diphtheroids  and  solids)  and  coccoid  forms  (diplococci 
and  tetrads)  that  are  not  acid  fast  and  do  not  produce 
a  disease  typical  of  tuberculosis  after  a  single  passage. 
These  forms  resemble  in  many  respects  the  forms  found 
in  tuberculous  sinuses.  In  fact,  it  is  very  probable  that 
many  tetrad  forms  found  in  tuberculous  lesions  are 
mutants  of  the  tubercle  bacillus.  It  is  significant  that 
most  descriptions  of  the  tetrad  organism  have  been  in 
tuberculous  cavities  or  sinuses  (Koch-Gafifky).  This 
question  presents  an  epidemiologic  problem  w^orthy  of 
investigation,  especially  regarding  tuberculous  infection. 

This  work  also  lends  support  to  the  Fraenkel-Much 
theory  regarding  the  origin  of  Hodgkin's  disease  from 
tuberculosis.  A  great  variety  of  diphtheroid  mutants 
have  been  found  to  originate  from  tubercle  bacilli,  so  it 
is  possible  that  a  certain  grade  of  virulence  develops 
that  in  some  hosts  may  produce  the  entity  known  as 
lymphogranulomatosis.  It  is  possible  also  that  other 
diseases,  such  as  polyserositis  and  Pick's  cirrhosis,  may 
be  caused  by  such  organisms.  These  ideas  are  worth 
bearing  in  mind  in  future  research.  Artificial  mediums 
and  the  long  continued  variations  in  temperature,  oxy- 
gen and  moisture  develop  forms  that  are  easily  changed, 
although  the  more  stable  fresh  cultures  can  also  be 
altered.  In  the  human  body,  the  part  played  by  the 
host  is  perhaps  more  important  than  the  inherent  bacil- 
lary properties  of  variation.  Karwacki's  suggestions 
that  the  lipases  and  antibodies  are  responsible  for  these 
variations  may  be  accepted  as  a  partial  explanation  at 
least.  It  is  a  common  observation  that  tubercle  bacilli 
suspended  in  certain  pleural  exudates  very  soon  become 
non-acid- fast  granular  and  coccoid  morphology. 

There  seems  to  be  good  reason  to  believe  that  the 
classic  acid-fast  form  of  bacillus  is  not  the  only  cause  of 
pathologic  change  in  tuberculosis  and  its  complications, 
and  even  when  it  is  the  sole  cause,  that  the  type  of 
organism  and  the  type  of  reaction  of  the  immunizing 
forces  of  the  host  on  the  organism  influence  the  patho- 
logic condition  and  clinical  course  within  wide  limits. 

Regarding  the  forms  described  by  Ferran  and  others, 
I  am  not  prepared  to  oflfer  a  final  statement.  There  is 
very  good  evidence  that  these  forms  originate  from 
Koch  forms  because  they  are  associated  in  tuberculous 
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lesions  (sterile  pleural  fluids,  caseous  tubercles,  etc.)  in 
which  it  seems  improbable  that  a  concomitant  symbiotic 
infection  could  occur.  Further  than  this,  the  fact  that 
they  have  been  produced  in  all  old  cultures  regardless 
of  origin  is  making  the  evidence  considerable  if  not 
overwhelming, 

SUMMARY 

1.  In  a  study  of  various  conditions  under  which 
mutation  forms  of  the  tubercle  bacillus  may  develop, 
it  is  found  that  mutation  takes  place  with  regularity 
during  vegetation,  depending  on  the  fundamental  law 
of  variation  together  with  a  particular  alteration  of 
environment. 

2.  A  constant  favorable  environment  is  difficult  to 
maintain  for  a  long  period  of  time  either  in  old  cultures 
or  lesions.  In  either  instance,  split  forms  may  appear 
that  are  vastly  different  from  the  tubercle  bacillus. 

3.  Accordingly,  there  are  produced  mutation  forms 
that  may  assume  a  great  variety  of  cultural,  morphologic 
and  pathologic  characteristics. 

4.  The  two  most  common  types  of  mutants  are  the 
bacillary  and  the  coccoid  forms,  although  filter  passing 
forms  also  appear  to  exist. 

5.  Bacillary  forms  may  pass  over  into  coccoid  forms 
and  granules,  and  coccoid  forms  may  grow  into  bacilli 
if  the  medium  is  suitable. 

6.  The  mutation  forms  appear  to  develop  from  some 
of  the  gram-positive  granules,  which  are  perhaps 
resting  stages  of  tubercle  bacilli.  When  cocci  are 
formed,  there  is  a  tendency  to  develop  first  diplococci, 
and  later  various  tetrads  and  staphylococcus-like  forms 
may  develop.    Bacillary  forms  also  may  develop. 

7.  Many  of  these  mutants  are  not  pathogenic.  Many 
are  of  low  pathogenicity,  while  others  undoubtedly  play 
a  definite  role  in  disease  processes. 

8.  The  suggestion  is  ofifered  that  certain  chronic  dis- 
eases (like  Hodgkin's  disease  and  polyserositis)  may  be 
caused  by  mutation  forms  of  tubercle  bacilli. 

In  conclusion  the  author  wishes  to  thank  his  assistants, 
Messrs.  Michael  Wasick  and  Maxevanoff,  for  technical 
assistance  rendered. 

North  Crawford  and  Bryn  Mawr  Avenues. 

March  8,  1926. 
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THE     SOURCE     OF     GLYCOGEN     IN     TUBERCLES* 
MAX    PINNER 

Since  Ehrlich's  first  communication  on  tlie  iodophile  substance  in 
leukocytes,  much  work  has  been  done  on  the  distribution  of  glycogen  in 
normal  and  pathologic  tissues.  The  first  reference  to  tuberculosis  is 
found  in  a  paper  by  Langhans/  who  briefly  mentions  that  he  never 
found  glycogen  in  tubercles.  In  elaboration  of  EhrHch's  statements, 
Katsurada,^  Best  ^  and  several  other  investigators  report  the  increase  of 
glycogen  in  all  inflammatory  foci.  Gierke  *  found  glycogen  in  the  outer 
borders  of  tubercles  with  central  necrosis  in  both  polymorphonuclear 
and  mononuclear  cells,  independent  of  the  localization  of  the  tubercle. 
The  occurrence  was  more  marked  in  acute  than  in  chronic  processes. 
He  conceives  the  glycogenic  infiltration  as  a  manifestation  of  increased 
metabolic  activity.  Lubarsch  ^  found  in  most  tuberculous  products  no 
glycogen,  only  occasionally  in  epithelioid  cells  and  leukocytes  and  once 
in  a  giant  cell;  most  frequently  in  young  tubercles  from  ten  to  twenty 
days  after  infection  in  guinea-pigs.  Still  younger  tubercles  from  four 
to  six  days  after  infection  were  always  free  from  glycogen.  Devaux  ® 
studied  the  question  again  in  experimental  tuberculosis.  According  to 
this  author,  the  necrotic  foci  are  always  free  from  glycogen,  but  the 
cellular  borders  of  necrotic  foci  contain  a  considerable  amount  of  gly- 
cogen in  leukocytes  and  epithelioid  cells.  No  glycogen  was  found  in 
lymphocytes.  Tubercles  without  a  central  necrosis  never  contained 
glycogen.  In  cells  which  had  engulfed  tubercle  bacilli  more  glycogen 
was  found  on  an  average.  W.  and  M.  Pagel  ^  found  the  exudate  cells 
in  caseous  pneumonia  always  free  from  glycogen ;  they  found,  as  did 
the  earlier  investigators,  glycogen  in  the  cellular  borders  of  tubercles, 
especially  of  the  exudative  type.     Much  of  the  glycogen  was  extracellu- 


*  From  the  Research  Laboratories  of  the  Municipal  Tuberculosis  Sanitarium, 
and  from  the  Department  of  Pathology  and  Bacteriology,  University  of  Illinois 
College  of  Medicine. 

1.  Langhans:     Virchows  Arch.  f.  path  Anat.  120:28,  1890. 

2.  Katsurada:     Beitr.  z.  path.  Anat.  u.  z.  allg.  Pathol.  32:193,  1902. 

3.  Best,  F.:     Beitr.  z.  path.  Anat.  u.  z.  allg.  Pathol.  33:585,  1903. 

4.  Gierke,  von  E. :  Beitr.  z.  path.  Anat.  u.  z.  allg.  Pathol.  37:502,  1905; 
Ergebn.  d.   Pathol.   11:871,   1907. 

5.  Lubarsch,  O. :     Virchows  Arch.  f.  path,  Anat.  183:188,  1906 

6.  Devaux,  C. :     Beitr.  z.  path.  Anat.  u.  z.  allg.  Pathol.  41:596,  1907. 

7.  Pagel,  W.,  and  M. :   Virchows  Arch.  f.  path.  Anat.  256:629,  1925. 
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lar  but  always  in  definite  relation  to  cellular  detritus.  The  intracellular 
glycogen  was  seen  in  mononuclear  round  cells  and  in  leukocytes,  Arndt  ^ 
made  his  studies  on  domesticated  animals,  and  reported  essentially  the 
same  results  as  the  previous  workers. 

Summarizing  the  experience  of  the  various  workers,  one  finds  agree- 
ment on  the  point  that  not  too  young  tubercles  contain  glycogen  in  some 
epithelioid  cells,  sometimes  in  giant  cells  and  rather  regularly  in  leuko- 
cytes. That  emigrated  leukocytes  which  wander  to  an  inflammatory 
focus  always  contain  a  considerable  amount  of  glycogen,  is  a  well 
established  fact.  It  is,  however,  unexplained  as  yet  why  epithelioid  and 
giant  cells  sometimes  contain  glycogen  and  why  the  same  cell  types  more 
frequently  do  not  contain  this  substance ;  and  secondly,  what  the  source 
of  the  deposit  of  glycogen  in  these  cells  is.  In  an  attempt  to  solve  these 
questions  the  following  work  was  undertaken. 

METHODS 

A  series  of  rabbits  was  infected  intravenously  with  bovine  bacilli  of  low 
virulence  and  killed  six,  seven,  eight,  nine,  ten,  twelve,  fourteen,  seventeen  and 
twenty  days  after  the  infection.  Some  tuberculous  organs  of  guinea-pigs  were 
examined  thirty  days  after  infection,  and  some  human  material  from  necropsies. 
A  series  of  guinea-pigs  received  0.5  cc.  of  old  tuberculin  subcutaneously  thirty 
days  after  infection;  they  were  killed  from  five  to  six  hours  after  the  injection 
of  tuberculin,  when  they  exhibited  all  the  signs  of  a  severe  tuberculin  shock. 

Small  pieces  of  tissue,  not  thicker  than  3  mm.,  were  fixed  either  in  absolute 
alcohol  or,  according  to  Neukirch,'  in  a  saturated  solution  of  glucose  in  40  per 
cent  formaldehyde.  Since  the  latter  method  of  fixation  prevents  better  the  diffu- 
sion to  one  side  of  the  cell,  it  was  used  exclusively  in  the  course  of  these  studies. 
After  embedding  in  celloidin,  sections  from  5  to  6  microns  thick  were  cut  and 
stained  by  Best's  "  carmine  stain. 

RESULTS 

In  very  young  tubercles,  about  up  to  the  eighth  or  tenth  day  after 
injection,  no  glycogen  was  found.  In  older  tubercles,  glycogen  is  seen 
regularly  in  the  leukocytes  of  the  outer  zone.  At  the  same  time,  and 
increasingly  so  with  the  age  of  the  tubercle,  glycogen  appears  in  epi- 
thelioid cells  as  small  droplets  and  occasionally  in  giant  cells.  In  these 
serial  examinations  it  was  easy  to  follow  the  appearance  of  glycogen  in 
the  last  two  cell  types :  whenever  there  is  phagocytosis  of  a  glycogen 


8.  Arndt:     Klin.  Wchnschr.  41:39,  1925. 

9.  Neukirch,  P.:     Virchows  Arch.  f.  path.  Anat.  200:73,  1910. 
10.  Best,  F.:   Ztschr.  f.  wissensch.  Mikrosk.  23:319,  1906. 
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containing  leukocyte,  its  glycogen  appears  as  a  small  droplet  in  the  phago- 
cyte. The  complete  development  can  be  followed ;  a  complete  and 
unaltered  leukocyte  is  engulfed  in  an  epithelioid  cell;  only  the  pyknotic 
fragments  of  a  leukocytic  nucleus  and  a  drop  of  glycogen  are  seen  in 
the  phagocyte  (fig.  1)  ;  the  nuclear  fragments  disappear  and  only  the 
glycogen  remains  as  evidence  of  the  phagocytic  activity  of  the  cell.  How 
strictly  the  presence  of  glycogen  is  dependent  on  the  emigrated  leuko- 
cytes is  well  demonstrated  in  tubercles  from  guinea-pigs  which  were 
killed  in  tuberculin  shock.  The  marked  leukocytic  infiltration  of  the 
cellular  zones  in  this  stage  is  shown  in  the  carmine  stained  section  by 
a  bright  red  ring  of  glycogen  containing  leukocytes  (fig.  2).  The 
necrotic  center  of  tubercles  is  usually  free  from  glycogen ;  sometimes 
small  amorphous  granules  are  seen. 

The  fact  that  epithelioid  cells  frequently  envelop  leukocytes  and 
digest  them  until  to  all  appearances  nothing  is  left  but  their  glycogen, 
shows  significantly  the  vital  activity  of  these  cells  in  tubercles,  and  is  a 
strong  argument  against  that  conception  which  represents  epithelioid 
cells  as  devitalized  or  degenerated  forms  of  reticulo-endothelial  or  mono- 
cytic cells. 

Livers  studded  with  tubercles  seem  to  contain  less  glycogen  in  their 
parenchymatous  cells  than  a  normal  organ,  but  a  definite  statement  can- 
not be  made  to  this  point  without  a  careful  control  of  the  alimentary 
condition.  It  was  rather  regularly  observed  that  the  liver  cells  bordering 
on  necrotic  tubercles  contained  much  more  glycogen  than  similar  cells 
further  removed  from  the  foci.  No  explanation  for  this  occurrence  is 
suggested. 

CONCLUSIONS 

Glycogen  appears  in  tubercles  when  leukocytes  immigrate ;  it  is 
found  in  epithelioid  cells  and  in  giant  cells  whenever  they  engulf  leuko- 
cytes ;  and  the  occasional  droplets  of  glycogen  in  these  cells  seem  to  be 
the  remains  of  the  digested  leukocytes.  Warkany  ^^  found  that  dried 
tubercle  bacilli  contain  4.1  per  cent  of  glycogen.  The  possibility  must 
be  considered  that  small  amounts  of  glycogen  may  be  derived  from 
digested  bacilli.  Devaux's  statement  that  cells  containing  tubercle  bacilli 
show  a  tendency  to  glycogen  deposits  may  lend  some  support  to  this 
concept.  It  is  obvious  that  only  a  minimal  part  of  the  glycogen  found  in 
tubercles  can  be  accounted  for  by  this  occurrence. 


11.  Warkany,  J.:     Ztschr.  f.  Tuberk.  42:184,  1925. 
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SUMMARY 


Glycogen  is  found  in  tubercles  either  in  leukocytes,  or  in  epithelioid 
or  giant  cells.  The  latter  derive  their  glycogen  from  leukocytes  that 
have  undergone  phagocytosis. 

By  their  marked  phagocytic  and  digestive  action  on  leukocytes,  the 
epithelioid  cells  in  tubercles  manifest  that,  though  transformed  cells, 
they  have  retained  their  functional  vitality. 

I  wish  to  express  mj-  thanks  to  Dr.  R.  H.  Jaffe,  under  whose  direction  this 
work  was  done. 

April  12,  1926. 


DISTRIBUTION     OF     CERTAIN     ANTIGENS     IN 
THE     BODY 

ETHEL    B.     PERRY 

AND 

L.    HEKTOEN 

Precipitin  tests  of  the  organ  extracts  and  various  fluids  of  rabbits  after 
intravenous  injections  of  human  hemoglobin  and  beef  lens  were  made  with 
antiserums  for  these  antigens.  No  essential  differences  in  their  distribution 
appeared.  In  pure  solutions  they  both  disappeared  from  the  blood  and  from 
the  organs  in  about  twenty-four  hours,  but  after  injections  of  whole  citrated 
blood,  hemoglobin  was  detected  as  late  as  seventy-two  hours  in  the  serum 
and  occasionally  also  in  the  liver  and  bile. 

Within  one-half  hour  the  antigens  appeared  in  the  bile,  urine,  intestinal 
mucosa  and  contents,  and  in  different  degrees  in  practically  all  tissues,  reveal- 
ing not  only  a  general  distribution,  but  also  the  excretion  of  a  certain  portion 
of  antigen  unchanged. 

The  highest  concentrations  in  the  organs  were  in  the  kidney,  bone  marrow 
and  omentum;  the  liver  and  lymph  nodes  came  next,  and  the  spleen  was 
usually  negative  after  the  first  few  hours. 

The  relations  between  the  liver  and  bile  were  less  regular  than  between 
the  kidney  and  urine,  probably  because  only  a  single  test  of  bile  could  be  made 
while  all  of  the  urine  could  be  collected.  The  antigen  content  of  the  fluids 
and  extracts,  in  general,  paralleled  that  of  the  serum,  but  in  lower  concentra- 
tions, and  all  titers  decreased  steadily  without  indication  of  progressive 
accumulation  or  of  prolonged  retention  in  any  organ. 

These  results  differ  from  those  described  by  others  for  cellular  antigens 
only  in  the  shifting  of  the  site  of  greatest  content  from  the  spleen  and  liver, 
to  the  kidney,  marrow  and  omentum.  The  omentum,  known  to  be  rich  in 
clasmatocytes,  has  been  omitted  from  many  studies  of  antigen  distribution. 

April  12,  1926. 
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STREPTOCOCCUS     ERYSIPELATIS     TOXIN     AND 
ANTITOXIN 

HARRY    A.     SINGER 

AND 

BERTHA    KAPLAN 

In  attempts  to  produce  local  blanching  of  erysipelas  lesions  by  erysipelas 
convalescent  serum,  it  was  observed  that  although  complete  disappearance  of 
the  inflammation  did  not  occur  at  the  site  of  inoculation  of  the  serum,  a 
beneficial  effect  did  result.  This  neutralizing  effect  is  attributed  to  bodies 
in  the  convalescent   serum. 

In  order  to  study  these  immune  bodies  further,  a  preliminary  study  was  made 
of  skin  reactions  in  patients  with  erysipelas,  using  a  sterile  toxic  filtrate  of 
a  culture  of  Streptococcus  erysipelatis.  It  was  noted  in  a  series  of  erysipelas 
cases  that  as  the  disease  subsided  the  skin  reactions  using  the  same  amounts 
and  concentrations  of  toxic  filtrate  became  less  and  less  marked  or  entirely 
negative. 

Since  the  filtrate  employed  resembled  in  its  properties  the  Dick  scarlet  fever 
toxin  in  regard  to  the  skin  reactions  provoked  and  in  its  resistance  to  heat, 
it  seemed  that  it  might  contain  a  true  toxin.  If  this  were  the  case,  the  filtrate 
(toxin)  should,  when  injected  into  animals  or  man,  be  capable  of  producing 
within  the  body  a  neutralizing  substance    (antitoxin). 

Two  highly  susceptible  persons  were  immunized  by  injections  of  increasing 
doses  of  erysipelas  sterile  filtrate  (toxin),  the  immunity  being  indicated  by 
decreasing  sensitiveness  to  increasing  skin  doses.  Serum  collected  before  the 
inoculations  were  begun  failed  to  neutralize  erysipelas  or  scarlet  fever  toxin  in 
dilutions  of  1 :  100,  whereas  following  the  immunization,  the  serum  from  the 
same  persons  exerted  a  powerful  neutralizing  effect  on  not  only  diluted  but  also 
undiluted  toxin  of  both  the  erysipelas  and  scarlet  fever  types. 

Further  neutralization  studies  showed  a  greater  protective  value  of  the 
artificially  produced  immune  erysipelas  serum  (antitoxin)  as  compared  with 
that  of  the  convalescent  erysipelas  serum.  Blanching,  using  now  the  antitoxin 
in  place  of  the  convalescent  serum,  occurred  in  50  per  cent  of  the  cases  tested, 
indicating  again  a  relatively  higher  potency  of  the  antitoxin.  From  a  study 
of  the  literature,  especially  of  the  work  of  Rivers  and  of  Birkhaug,  the 
impression  was  gained  that  the  serum  obtained  by  inoculation  of  toxin  alone 
compared  favorably  in  its  protective  qualities  with  the  anti-erysipelas  serum 
produced  by  inoculation  of  the  organisms. 

Cross  neutralization  tests  using  various  combinations  of  erysipelas  and 
scarlet  fever  toxin  and  antitoxin  led  to  the  conclusion  that  absolute  specificity 
was  lacking.  However,  it  should  be  borne  in  mind  that  throughout  the  work, 
in  order  to  obtain  comparative  results  in  neutralization  experiments,  but  two 
strains  of  Streptococcus  erysipelatis  were  used  and  but  one  strain  of  scarlet 
fever  streptococcus.  It  is  conceivable  that  the  strains  employed  belong  to  the 
small  group  of  nonspecific  hemolytic  streptococci  described  by  other  workers 
in  their  classifications  on  the  basis  of  various  biologic  tests. 
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CONCLUSIONS 

The  Sterile  toxic  filtrate  of  a  broth  culture  of  Streptococcus  erysipelatis 
possesses  the  properties  of  a  true  toxin. 

The  erysipelas  toxin  is  capable  when  injected  into  man  of  provoking  the 
formation  of  a  neutralizing  substance  (antitoxin). 

The  artificially  produced  immune  scrum  (antitoxin)  has  a  greater  potency 
than   convalescent   erysipelas   serum. 

The  antitoxin  produced  by  injections  of  toxin  alone  seems  to  compare  in 
its  protective  qualities  with  anti-erysipelas  serum  obtained  by  others  from 
animals  by  the  injection  of  organisms. 

The  hemolytic  streptococci  of  erysipelas  and  scarlet  fever  are  not  biologically 
absolutely  specific. 

April  12,  1926. 


SYPHILIS     OF    THE    LUNG 

WITH      A     REPORT     OF     A     CASE  * 

GEORGE    J.    RUKSTINAT 

"Phthisis  a  lue  venera,"  was  a  fairly  common  diagnosis  in  the 
sixteenth,  seventeenth  and  eighteenth  centuries,  and  Pare,  Borehare, 
Laennec,  Morgagni,  DePaul  and  Virchow  are  some  of  the  men  who 
recognized  the  condition.  Following  the  clear  differentiation  of  syphilis 
from  gonorrhea  and  soft  chancre  by  Ricord,^  and  the  discovery  of  the 
tubercle  bacillus  by  Koch  in  1882,  skepticism  marked  the  attitude  of  most 
clinicians  and  pathologists  toward  pulinonary  lesions  previously  consid- 
ered syphilitic.  The  widespread  application  of  the  Wassermann  test, 
and  the  discovery  of  Spirochaeta  pallida  have  greatly  increased  the  relia- 
bility of  diagnoses  in  the  twentieth  century.  Warthin's  -  high  figures 
for  incidence  of  syphilitic  infection  suggest  the  possibility  of  frequent 
pulmonary  involvement. 

A  review  of  the  literature  on  pulmonary  syphilis  reveals  about  five 
generally  accepted  types  of  the  disease  in  the  acquired  form :  the  gumma, 
according  to  Warthin,  the  rarest  lesion,  but  still  the  one  on  which  the 
frequency  of  syphilitic  infection  in  an  organ  is  based ;  chronic  interstitial 
pneumonia,  gradually  leading  to  another  type,  extensive  pulmonary 
sclerosis ;  bronchopneumonia,  and  a  mixed  form  sometimes  called  "syphi- 


*  From  the  Pathological  Laboratory  of  Rush  Medical  College. 

1.  Ricord,    P.:      A    Practical    Treatise   on   Venereal    Diseases,    trans,    by    S. 
Doane,  1852,  ed.  6,  V.  S.  Redfield,  Clinton  Hall,  N.  Y. 

2.  Warthin,  A.  S. :    The  New  Pathology  of  Syphilis  Am.  J.  Syph.  2:425,  1918. 
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litic  phthisis,"  in  which  pneumonia,  gummas,  fibrous  changes,  cavity- 
formation  and  bronchiectasis  may  coexist  with  gangrene  at  times  added 
where  there  is  secondary  infection. 

EHzalde,^  inan  extensive  study  of  pulmonary  syphiHs  in  thirty  adults, 
describes  four  stages  which  he  thinks  are  well  defined  and  analogous  to 
the  stages  of  lobar  pneumonia  but  slower  in  evolution.  The  first  stage 
is  characterized  by  an  acute  productive  process,  vascular  dilatation,  exu- 
dation, predominantly  serous,  with  a  little  fibrin  perhaps,  and  a  few 
leukocytes,  so  there  is  a  beginning  consolidation.  A  little  later  there  is 
a  destruction  of  the  leukocytes  by  clasmatocytes,  and  then  a  multiplication 
of  fibroblasts  in  the  interalveolar  spaces  and  about  the  blood  vessels  and 
bronchi.  Small  lymphocytes  are  little  in  evidence  and  plasma  cells 
are  rare.  The  exudation  after  a  time  reduces  the  caliber  of  the 
vessels,  and  then  the  second  stage  is  at  hand.  A  rapid  change 
occurs  in  cellular  types.  Lymphoid  cells  of  various  sizes  and 
plasma  cells  form  special  aggregations  in  the  vicinity  of  the  blood 
vessels  and  bronchi  and  have  the  microscopic  characteristics  of  miliary 
gummas.  The  striking  feature  is  that  there  is  no  new  formation 
of  blood  vessels  to  nourish  the  cells  which  then  decay.  In  the 
succeeding  period  there  is  a  fragmentation  of  the  elastic  fibers  of  the 
blood  vessels  and  bronchi  and  later  a  destruction  so  that  the  bronchi 
become  dilated.  Cellular  regression  and  the  reestablishment  of  alveolar 
permeability  are  the  outstanding  features  of  this  stage.  In  the  final 
stage  the  fibroblasts  are  small  and  have  many  fibrils.  The  plasma  cells 
are  also  small.  There  are  many  kinds  of  lymphoid  cells  and  many  are  in 
collections  especially  about  the  blood  vessels  and  bronchi.  Resolution 
begins  peripherally.  There  is  a  desquamation  of  alveolar  epithelium, 
and  pieces  of  this  may  be  expectorated.  Foci  of  peribronchitis  are  com- 
mon, and  the  lung  is  contracted. 

In  twenty-four  of  this  author's  cases  the  syphilitic  process  was  uni- 
lateral, both  lungs  being  attacked  with  similar  frequency.  Aortic  aneu- 
rysm was  present  in  75  per  cent  of  the  bodies,  causing  bronchial 
compression,  and  the  syphilitic  lesion  always  occurred  on  the  side  com- 
pressed. Elizalde  explains  this  localization  on  a  basis  of  decreased 
pulmonary  activity  and  resistance.  In  one  instance  trauma  to  the  lung 
parenchyma  by  streptococci  with  a  subsequent  anaerobic  growth  of 
spirochetes  seemed  the  most  plausible  explanation.  Gummas  were 
invariably  found  in  relation  to  a  blood  vessel,  and  even  when  numerous 
spirochetes  were  found  in  the  interstitial  tissue  only  a  pneumonia  resulted 
in  the  absence  of  a  vessel. 


3.  Elizalde,  P.  J.:     Anatomia  Patologica  y  Patogenia  de  la  SifiHs  Pulmonar. 
An.  de  Fac.  de  med.,  Montevideo  5:315.  1920. 
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Gross  descriptions  of  the  lunj^^s  in  pulmonary  syphilis  are  available, 
and  the  following  is  that  of  Germain  See  ■* : 

The  lungs  are  as  it  were  ploughed  with  deep  furrows,  filled  with  sclerous 
tissue.  These  furrows  resembling  sj-philitic  cicatrices  of  the  liver,  deform  the 
surface  of  the  lung  determining  more  or  less  marked  retraction  of  the  parenchyma. 
.  .  .  Nodosities  are  perceptible  .  .  .  appearing  at  the  surface  or  dissem- 
inated in  the  depths  of  the  parenchyma.  .  .  .  The  alterations  are  the  less 
pronounced  the  more  the  nodosities  are  wanting  and  all  may  be  limited  to  a  cir- 
cumscribed thickening  of  the  pleura  and  to  fibrous  bands  partitioning  ofi  a  portion 
of  the  lung. 

Fowler "  cites  the  following  gross  differences  between  syphilis  and 
tuberculosis  of  the  lung: 

Tubercle  usually  affects  the  apex  of  the  lung  and  subsequently  the  apex  of  the 
lower  lobe  and  tends  to  progress  in  a  certain  route.  The  primary  lesion  of 
syphilis  is  often  about  the  root  and  central  part  of  the  lung.  The  disease  follows 
no  definite  line  of  march  and  gummata  may  be  found  in  any  position.  Both 
tuberculosis  and  gumma  may  undergo  either  necrosis  and  caseation  or  fibrous 
transformation,  but  with  caseous  tubercle  the  tendency  toward  softening  and 
cavity  formation  is  the  rule,  whereas  a  caseous  gumma  very  rarely  breaks  down. 
The  progressive  destruction  of  the  lung,  by  a  process  of  disintegration  leading  to  a 
gradual  increase  in  the  size  of  a  cavity,  a  change  so  commonly  observed  in  tuber- 
culous disease,  is  rarely  observed  in  syphilis  except  as  a  secondary  result  of 
stenosis  of  one  of  the  main  bronchi.  In  nearly  all  cases  of  advanced  destruction 
of  the  lung,  occurring  in  the  subjects  of  syphilis,  stenosis  either  of  the  trachea 
or  of  one  of  the  main  bronchi  is  present,  whereas  this  lesion  is  very  rare  in 
tuberculosis.  The  cavities  found  in  cases  of  pulmonary  syphilis  are  usually 
bronchiectatic,  but  not  invariably  so ;  whereas  in  tuberculosis  they  are  commonly 
due  to  progressive  destruction  of  the  lung  but  may  be  bronchiectatic.  The  tendency 
to  the  formation  of  pulmonary  aneurysm,  so  marked  a  feature  in  tuberculosis  is 
rarely  observed  in  pulmonary  syphilis. 

Carrera  ^  describes  the  scar  of  tuberculosis  as : 

.  .  .  round,  sharply  delimited  with  concentric  fibers,  hyaline  and  scant  in 
nuclei,  devoid  of  vessels  and  elastic  tissue,  less  given  to  anthracotic  pigmentation 
but  more  frequently  calcified  and  very  often  confluent.  The  syphilitic  scar  is 
irregular,  radiating,  more  like  ordinary  connective  tissue,  still  contains  blood 
vessels  often  with  angiectatic  capillaries,  continuous  with  the  thickened  walls  of 
tiie  nearest  alveoli,  still  showing  elastic  fibers  and  the  outlines  of  old  vessels  and 
alveolar  walls  and  extremely  rarely  conglomerate.  The  most  conclusive  dififerential 
point  is  the  finding  of  collections  of  plasma  cells  in  the  fibrosis  of  syphilis. 


4.  See,  G. :     Diseases  of  the  Lungs,  New  York,  William  Wood  and  Company, 
1885,  pp.  260-267. 

5.  Fowler,  in  Osier  and  McCrae :     Modern  Medicine,  ed.  2,  Philadelphia,  Lee 
and  Febiger,  1914,  pp.  171-174. 

6.  Carrera,  J.  L. :     Syphilis  of  the  Lungs,  Pathological  Study  of  the  Lungs  in 
152  Autopsy  Cases,  Am.  J.  Syph.  4:1   (Jan.)   1920. 
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The  histologic  differences  between  tuberculous  and  syphilitic  lesions 
of  the  blood  vessels  have  been  described  in  detail  by  Carrera,  and  a  brief 
statement  of  the  essential  features  of  each  follows.  In  tuberculosis  there 
is  a  rather  generalized  destructive  process ;  the  elastic  tissue  degener- 
ates and  does  not  proliferate  in  the  intima  and  the  muscle  fibers  of  the 
media  degenerate  or  atrophy.  In  syphilis  the  elastic  tissue  is  better  pre- 
served and  at  times  is  markedly  increased  in  the  intima;  "round  cell" 
infiltration  in  the  intima  is  more  marked  than  in  tuberculosis  and  is  seen 
as  a  distinguishing  feature  in  the  media,  and  in  the  adventitia  there  is 
plasma  cell  accumulation  and  new  capillary  and  new  "connective  tissue" 
formation. 

Warthin,-  in  reporting  his  "New  Pathology  of  Syphilis,"  determined 
syphilis  of  the  lung  positively  in  three  cases,  but  admitted  he  had  not 
devoted  as  much  time  to  this  organ  as  he  thought  necessary.  He  main- 
tains that  the  difference  in  incidence  of  syphilis  recorded  is  mainly  due 
to  a  difference  in  pathologic  criteria,  and  statistics  appear  to  prove  this. 
Claytor,"  in  1905,  found  no  pulmonary  syphilis  in  13,000  specimens  at 
the  Army  Medical  Museum  in  Washington.  Symmers,^  in  4,880 
necropsies  at  Bellevue  Hospital,  New  York,  reported  syphilis  of  the 
lung  in  0.24  per  cent.  Carrera,'^  working  in  Warthin's  laboratory,  found 
microscopic  evidence  of  pulmonary  syphilis  in  7.8  per  cent  of  152  bodies 
having  syphilis  elsewhere.  Osier  ^  begins  a  paragraph  on  syphilis  of  the 
lung  with  "This  is  a  rare  disease,"  and  continues:  "In  2,800  postmor- 
tems at  the  Johns  Hopkins  Hospital  there  were  twelve  cases  with 
syphilitic  disease  in  the  lungs ;  in  eight  of  these  the  lesions  were  in  con- 
genital syphilis."  This  is  an  incidence  of  0.42  per  cent  for  the  total 
number  of  cases. 

Lord  ^°  saw  only  one  instance  of  "indurative  pneumonia"  associated 
with  syphilitic  ulceration  of  the  trachea  in  3,000  necropsies  at  the  Massa- 
chusetts General  Hospital  and  was  doubtful  as  to  the  syphilitic  character 
of  the  lung  lesion.  Howard, ^^  at  the  University  of  Iowa  hospital,  found 
that  0.55  per  cent  of  720  bodies  on  which  necropsy  was  performed  had 
pulmonary  syphilis  clearly  demonstrable  histologically,  although  Spiro- 
chaeta  pallida  was  not  found.     This  author  states  that  the  incidence  of 
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10.  Lord,  F.  T. :     Diseases  of  the  Bronchi,  Lungs  and   Pleura,   Philadelphia, 
Lea  and  Febiger,  1915. 

11.  Howard,  C.  P.:     Pulmonary  Syphilis,  Am.  J.  Syph.  8:1,   1924. 
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puliiionarv  syphilis  as  compared  with  visceral   syphilis  elsewhere  and 
exclusive  of  the  nervous  system  is  1  :  20. 

Clinical  observers  generally  record  a  higher  incidence  of  pulmonary 
syphilis  than  pathologists,  with  the  exception  of  Carrera.  Such  con- 
clusions are  based  on  an  absence  of  tubercle  bacilli  in  the  sputum,  posi- 
tive Wassermann  reactions,  histories  of  infection  coupled  with  marked 
improvement  under  antisyphilitic  treatment  and  roentgen-ray  shadows 
presumably  characteristic  in  location  and  configuration.  Watkins  ^- 
claims  the  following  roentgenologic  differences  between  syphilis  and 
tuberculosis  of  the  lung: 

Tuberculosis  tends  to  invade  the  upper  lobes.  The  characteristic  shadows  are 
found  surrounding  the  apical  or  subpleural  lobules.  The  shadows  .  .  .  show 
a  definite  relation  to  some  branch  oi  the  bronchial  tree.  Syphilis  tends  to  invade 
the  lower  and  middle  lobes  and  to  involve  the  tissue  at  the  hilum  first  so  that  the 
densest  shadow  is  there,  diminishing  toward  the  periphery.  The  shadows  do  not 
bear  a  distinct  relation  to  the  bronchi  and  at  their  edges  have  either  a  ragged, 
worm  eaten  appearance  or  the  lung  is  evenly  speckled ;  or  there  are  lance-like 
radiations  of  dense  elastic  tissue. 

This  author  rationalizes  his  interpretations  in  the  light  of  Carrera's 
work  subsequently.'^ 

The  Karschners,"  in  120  cases  selected  from  the  literature,  in  fifty- 
five  of  which  postmortem  examinations  were  made,  found  pulmonary 
syphilis  in  the  ratio  of  males  to  females  2 :  1  and  the  average  time  of 
appearance  eleven  years  after  the  initial  lesion,  Munro  ^^  found  "The 
shortest  time  between  infection  by  the  spirochete  and  symptoms  referable 
to  the  chest  3.5  years."  He  bases  this  statement  on  a  6  per  cent  incidence 
of  pulmonary  syphilis  found  in  100  patients  examined  as  a  routine  at 
Glenlomond,  a  tuberculosis  hospital.  Stanley ,^^  basing  his  conclusions 
on  somewhat  more  representative  figures,  says : 

In  a  series  of  1,000  cases,  notified  as  phthisis,  I  found  two  certain  of  syphilis 
and  one  doubtful.  In  the  last  seven  years  I  have  collected  fifteen  cases,  some  of 
which  have  come  to  postmortem  examination  and  some  are  still  under  observa- 
tion— observation  which  confirms  the  opinion  that  they  are  syphilis  and  not 
tuberculosis. 
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The  general  attitude  toward  syphilis  of  the  lungs  is  apparent  from  the 
following  statement  of  Blakeman  ^'  :  "In  the  presence  of  syphilitic 
stigmata,  any  obscure  lung  pathology  should  be  considered  as  syphilitic 
until  proven  otherwise."  Reports  of  cases  not  confirmed  by  necropsies 
are  naturally  of  far  less  significance  than  those  tested  out  by  rigorous 
histologic  methods.  The  impossibility  of  applying  such  methods  to 
patients  is  apparent,  but  a  greater  reticence  to  accept  a  case  as  syphilitic 
without  long,  careful  observation  will  lead  to  a  more  accurate,  reliable 
compilation  of  data  on  an  interesting  disease  process. 

REPORT     OF     CASE 

History. — E.  L.,  aged  42,  occupation  unknown,  while  riding  with  a  friend  in 
an  automobile  and  apparently  in  good  health,  suddenly  became  ill  and  died  on  the 
way  to  the  Cook  County  Hospital. 

Atiatomic  Diagnosis  (Dr.  E.  R.  LeCount). — Marked  syphilitic  aortitis;  fusi- 
form aneurysm  of  the  root  of  the  aorta ;  "cor  bovinum,"  giant  papillary  muscles ; 
huge  syphilitic  scars  of  the  lungs  with  compensatory  bullous  emphysema;  syphi- 
litic hepatitis  with  scarring;  scar  of  the  penis;  dilated  mitral  ring;  moderate 
edema  of  the  brain  substance,  lungs  and  tracheobronchial  lymph  glands ;  marked 
passive  hyperemia  of  the  abdominal  viscera;  engorged  veins  of  the  head;  acute 
slight  ascites  and  moderate  bilateral  hydrothorax ;  subpleural  and  subpericardial 
petechial  hemorrhages ;  localized  subperichondrial  hemorrhages  of  the  costal  car- 
tilages (agonal?);  abrasions  of  the  scalp  and  left  leg;  bruise  of  the  right  arm; 
feces-stained  perineum;  sclerosis  of  the  aortic  leaflets;  protruding  hemorrhoids; 
marked  bilateral  fibrous  orchitis ;  chronic  catarrhal  prostatitis ;  cysts  of  the  lining 
of  the  prostatic  part  of  the  urethra;  fibrous  adhesions  between  (1)  the  visceral 
and  parietal  layers  of  the  tunica  vaginalis  sacs,  (2)  the  spleen  and  diaphragm,  (3) 
the  gastrohepatic  ligament  and  gallbladder,  (4)  the  aorta  and  pulmonary  artery; 
localized  bilateral  fibrous  pleuritis ;  epitheliosis  of  the  esophagus;  hyperplasia  of 
the  spleen,  inguinal  and  tracheobronchial  lymph  glands,  lymphoid  tissue  of  the 
back  of  the  tongue  and  circumvallate  papillae;  slightly  flaring  costal  margins; 
fenestrated  pulmonary  valve  leaflets ;  vertical  furrows  of  the  right  lobe  of  the 
liver ;  retrocecal  appendix  vermiformis,  directed  upward ;  moderate  hypostatic 
hyperemia  of  the  lining  of  the  bowel. 

Necropsy. — The  aorta  was  thin  and  dilated  at  its  root  and  arch  so  that  as  it 
lay  in  the  pericardial  sac  its  wall  was  folded  longitudinally  in  two  places.  The 
circumference  of  the  aorta  was  13  cm.,  2  cm.  distal  to  the  free  margins  of  the 
aortic  leaflets ;  7.3  cm.  at  the  distal  margin  of  the  innominate  artery ;  5.4  cm.,  2  cm. 
proximal  to  the  celiac  axis  and  3.8  cm.,  2  cm.  distal  to  the  renal  arteries.  The 
adventitia  of  the  root  of  the  aorta  was  pink  from  a  delicate  tracery  of  engorged 
blood  vessels  and  for  its  first  6  cm.  was  stippled  with  petechial  hemorrhages  (about 
15  per  square  centimeter).  The  sinuses  of  Valsalva  were  dilated  so  that  there 
were  vertical  furrows  in  the  outer  surface  of  the  aorta  between  the  pouches 
opposite  the  mutual  attachments  of  the  aortic  valve  leaflets.  The  lining  of  the 
sinuses  for  the  coronary  arteries  was  finely  wrinkled  radially  from  the  mouths  of 
these  vessels.     The  lining  of  the  arch  of  the  aorta  was  coarsely  wrinkled  longi- 
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268 

tudinally  and  mottled  about  20  per  cent  generally  by  calcified  plaques  up  to  15  by 
10  mm.  The  linear  wrinkles  became  gradually  finer  distal  to  the  arch  and  ended 
abruptly  10  cm.  up  from  the  superior  mesenteric  artery.  The  abdominal  part  of 
the  aorta  was  coarsely  wrinkled  for  4  cm.  distal  to  the  superior  mesenteric  artery 
and  between  tlie  renal  arteries. 

The  heart  with  1.2  cm.  of  attaclicd  aorta  and  the  pulmonary  artery  to  its 
bifurcation  weighed  562  Gm.  The  subepicardial  fat  was  most  abundant  in  the 
front  of  the  right  ventricle  and  close  to  the  septum;  it  was  18  mm.  thick  at  the 
coronary  sulcus.  The  myocardium  was  light  red-brown  and  grossly  free  from 
fibrous  change.  There  was  nothing  but  fluid  blood  in  the  right  ventricle.  The 
moderator  band  was  well  developed  and  about  9  mm.  in  diameter.  There  were 
about  five  fenestrations  of  each  pulmonary  valve  leaflet  near  their  contiguous 
edges,  the  largest  8  by  5  mm.  The  adventitia  and  intima  of  the  pulmonary  artery 
were  finely  wrinkled  longitudinally  and  the  lining,  in  addition,  was  almost  imper- 
ceptibly pitted.  The  left  ventricle  was  firm,  with  rigor.  The  mitral  ring  admitted 
five  fingertips  easily.  The  circumference  of  the  mitral  ring  was  11.6  cm.;  of  the 
tricuspid,  14.5.  The  maximum  thickness  of  the  outer  wall  of  the  left  ventricle  was 
31  mm.;  of  the  right,  7.  The  papillary  muscles  of  the  left  ventricle  were  2.5  by 
1.8  cm.  at  their  bases.  The  free  margins  of  the  aortic  valve  leaflets  were  from 
2  to  3.5  mm.  thick,  gray-yellow  and  smooth.  The  anterior  and  right  posterior 
aortic  leaflets  were  fused  for  12  mm.  vertically,  and  there  was  a  similar  fusion 
of  the  right  and  left  leaflets  for  7  mm.  The  mitral  leaflets  were  pink-yellow 
from  slight  fatty  thickening  for  8  mm.  in  diameter  at  their  centers,  and  their 
free  edges  were  normally  smooth.  The  coronary  arteries  had  patent  mouths, 
wide  lumens  and  linings  thickened  by  faint  linear  ridges.  There  was  a  wide 
anastomosis  between  the  circumflex  branch  of  the  posterior  coronary  artery  and 
the  anterior  coronary  artery. 

The  upper  lobe  of  the  right  lung  was  puckered  and  firm  in  a  rough  S-shape 
of  the  dorsal  part  of  its  thoracic  surface;  each  arm  of  the  S  was  about  7  cm. 
long,  and  it  was  about  5  cm.  high  (fig.  1  A).  This  scar  was  about  1  cm.  deep, 
and  coarse  indentations  of  a  similar  depth  or  less  connected  the  arms  of  this 
5"  and  also  radiated  from  them  (fig.  1  B).  The  depressions  were  blue-black, 
the  intervening  knobs  of  tissue  pink-gray  and  firm.  The  posterior  surface  of 
the  upper  lobe  near  its  root  was  irregular  with  alternating  purple  depressions  and 
pink  elevations  in  which  the  air  sacs  were  up  to  2.5  mm.  in  diameter.  The  middle 
lobe  of  the  right  lung  was  the  largest  (fig.  1  C)  and  was  crepitant  throughout. 
There  was  a  firm  mass  of  adhesions  about  2  cm.  in  diameter  between  the  upper 
and  middle  lobes  near  the  peripheral  part  of  the  dorsal  third  of  the  upper  inter- 
lobar fissure  (fig.  1  D).  There  were  also  dense  patches  of  fibrous  adhesions 
between  the  apex  of  the  upper  lobe  (fig.  IE)  and  between  the  ventral  edge  and 
mediastinum  (fig.  1  F).  The  lower  lobe  was  about  one-eighth  the  size  of  the 
median  and  consisted  of  about  five  earlike  parts,  the  largest  6  cm.  in  diameter 
and  1  cm.  thick  (fig.  1  G),  in  which  the  air  spaces  were  up  to  3  mm.  in  diameter. 
These  lobules  were  attached  to  a  firm  purple-black,  shriveled  stalk  at  the  root 
of  the  lung  (fig.  1  H).  The  right  lung  weighed  847  Gm. ;  the  left,  39Z  Irregu- 
larly-shaped, smooth-topped  projections  up  to  3  cm.  in  diameter  (fig.  2  A) 
sharply  defined  by  constricting  bands  of  fibrous  tissue  formed  the  bulk  of  the 
upper  lobe  of  the  left  lung.  The  peripheral  air  sacs  in  these  nodules  were  up  to 
3  mm.  in  diameter.  Pendant  from  the  center  of  the  costal  surface  of  this  lobe 
was  a  feathery  lavender-red  mass  7  by  5.5  by  2  cm.  (fig.  2  B),'m  which  the  airvesi- 
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cles  were  up  to  7  mm.  in  diameter.  Its  stalk  was  silver  gray  to  black,  40  mm.  wide 
and  2  thick  (fig.  2  C).  The  lobes  of  the  left  lung  were  firmly  bound  together 
by  firm  masses  of  fibrous  tissue  at  the  middle  of  the  costal  edge  of  the  inter- 
lobar fissure  (fig.  2  D).  An  emphysematous  mass  8  by  6  by  2  cm.  formed  the 
lowermost  part  of  the  lower  lobe   (fig.  2  E)   and  was  connected  by  a  bridge  of 


Fig.  1. — The  costal  surface  of  the  right  lung  about  two-fifths  natural  size 
showing:  A  and  B,  the  scarring  of  the  upper  lobe;  C,  the  large  middle  lobe; 
D,  the  adhesions  between  the  upper  and  middle  lobes ;  E  and  E ,  the  adhesions  at 
the  apex  and  ventral  edge  respectively ;  G,  the  largest  bullous  component  of  the 
lower  lobe;  H,  the  scar  tissue  stalk  of  the  bullous  components;  X  and  Y,  the 
location  of  the  photographs  in  figures  3  and  4,  respectively. 


fibrous  tissue  5  mm.  wide  and  30  long   (fig.  2  F)   to  a  similar  bullous  projection 
on  the  ventral  edge  of  the  lobe. 

The  lungs  were  preserved  in  formalin  after  injecting  formalin  into  the  pul- 
monary veins  with  the  arteries  tied.  On  surfaces  made  by  cutting  the  right  lung 
at  its  apex  there  is  a  firm,  slightly  elastic  yellow-gray  nodule  22  by  15  mm.  and 
one   7   by   5   mm.    adjacent   to    it.     The    nodules    are    sharply    defined,    stippled 
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black,  about  one-fifteenth  in  the  middle  and  bordered  by  firm,  pink-gray  fibrous 
tissue  continued  to  puckered  indentations  of  the  lung  periphery  marked  by  coarse, 
radiating  strands.  There  is  a  similar  nodule  although  smaller  (fig.  4  A)  on  a 
surface  formed  by  cutting  the  upper  lobe  (fig.  1  V).    These  pits  (fig.  4  B)  have 


Fig.  2. — The  costal  surface  of  the  left  lung,  about  one-half  natural  size,  show- 
ing: A,  the  irregular  projections  of  emphysematous  lung  parenchyma;  B,  a  huge 
bullous  mass  of  the  upper  lobe ;  C,  the  pedicle  of  the  mass ;  D,  the  position  of  the 
interlobar  adhesions ;  E,  a  bullous  mass  of  the  lower  lobe ;  F,  a  firm  fibrous 
tissue  strand  between  two  giant  emphysematous  masses. 


markedly  puckered  walls  and  are  up  to  14  mm.  deep.  Between  them  are  collec- 
tions of  air  cells  markedly  dilated  (fig.  4  C).  Fibrous  tissue  strands  up  to  6  mm. 
wide,  irregularly  streaked  and  spotted  with  coal  dust,  border  the  bronchi  (fig. 
4  D)  and  bridge  from  these  to  encircle  the  blood  vessels   (fig.  4  E)  and  some  of 
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the  nodules  described.  In  several  place,  as  at  F,  figure  4,  compressed  and  ellip- 
tical air  sacs,  their  long  axes  parallel,  are  included  in  this  fibrous  tissue.  A 
nodule  1  cm.  in  diameter  near  the  hilum  contains  a  branching  ingrowth  of 
fibrous  tissue  continuous  with  that  about  a  neighboring  artery  and  bronchus   (fig. 


Fig.  3. — A  surface  formed  by  cutting  the  upper  lobe  of  the  right  lung  at  "X," 
showing :  A,  the  coal-pigmented  nodule-containing  lymph  gland ;  B,  the  large 
nodules  forming  the  larger  part  of  this  surface;  C,  the  islands  of  dilated  alveoli; 
D,  the  coal-pigmented  mass;  E  and  F,  the  location  of  microscopic  sections. 


4  G)  and  one  near  it  (fig.  4  //),  12  by  9  mm.,  is  yellow-brown,  friable  and  fis- 
sured at  its  center.  The  walls  of  the  blood  vessels  are  markedly  thickened,  and 
some  arteries  with  a  wall  1  mm.  thick  have  a  lumen  only  3  in  diameter.  The 
lining  of  the  bronchi  and  bronchioles  is  markedly  wrinkled  transversely  between  Ion- 
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Fig.  4. — A  surface  formed  by  cutting  the  upper  lobe  of  the  right  lung  at  "Y  " 
showing :  A,  a  typical  circumscribed  and  pigmented  nodule ;  B,  the  puckered 
pleural  pits ;  C,  circumscribed  emphysematous  places ;  D ,  fibrous  tissue  masses 
about  the  bronchi,  and  E,  those  about  blood  vessels ;  F ,  compressed  alveoli  in  the 
fibrous  tissue ;  G,  fibrous  tissue  ingrowth  into  a  nodule ;  H,  a  friable  and  fissured 
nodule ;  I,  markedly  wrinkled  bronchial  mucosa ;  /,  location  of  microscopic  section. 
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gitudinal  elevations  of  mucosa  from  1  to  1.5  mm.  apart  (fig.  4  /).  The  peribron- 
chial lymph  glands  are  about  90  per  cent  black  from  coal  dust  and  very  firm. 
One  6  by  12  mm.  (fig.  3  A)  contains  two  firm  gray  nodules  each  1.5  mm.  in 
diameter  and  uniformly  stippled  with  coal  dust.  Surfaces  formed  by  cutting  the 
upper  lobe  at  (X)  about  1  cm.  more  cephalad  than  Y,  figure  1,  are  about  four- 
fifths  firm  nodules  (fig.  3  B)  and  interlacing  bands  of  fibrous  tissue  which  hem 
in  islands  of  air  sacs  dilated  to  5  mm.  in  diameter  and  across  which  threadlike 
remnants  of  lung  tissue  branch  (fig.  3  C).     In  one  place  near  the  dorsal  border 


Fig.  5. — A  low-power  illustration  of  the  edge  of  a  gumma  with  small  lympho- 
cyte and  plasma  cell  infiltration  about  a  bronchiole. 


where  three  or  four  nodules  coalesce  there  is  a  firm  black  place  1.5  cm.  in  diameter 
(fig.  3  D).  The  middle  lobe  of  the  right  lung  contains  a  black  nodule  6  mm.  in 
diameter  on  the  middle  of  the  front  edge  of  its  interlobar  surface.  There  are 
only  one  or  two  much  pigmented  nodules  in  the  lower  lobe.  Because  of  its 
marked  atrophy,  there  is  an  apparent  increase  in  the  arteries,  which  are  laced 
together  in  many  places  by  scar  tissue.  The  air  sacs  of  its  bullous  processes  are 
uniformly  1.5  m..  in  diameter. 

Surfaces  formed  by  cutting  the  left  lung  through  both  lobes  vertically  and 
close  to  the  course  of  the  main  bronchi  are  mottled,  about  equally  gray  and  pink 
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and  speckled  with  black.  The  upper  lobe  is  about  one-third  interlacing  bands  of 
fibrous  tissue  up  to  8  mm.  wide  and  about  one-third  black  from  coal  dust.  About 
the  lower  and  ventral  one  tenth  of  the  upper  lobe  is  fibrous  tissue  containing 
compressed  air  spaces,  as  mentioned  in  the  right  lung.  Collections  of  these  up 
to  14  by  11  mm.  bounded  by  fibrous  tissue  form  about  one  third  oi  the  surface, 
and  75  per  cent  of  tiiese  sacs  are  1  mm.  in  diameter.  The  upper  two  thirds  of 
the  front,  1  cm.  of  the  upper  lobe,  contain  air  spaces  up  to  8  mm.  in  diameter. 
Nodules,  7  by  5  mm.,  partially  encircled  by  coal  deposits,  gray  except  for  slight 
black  stippling  and  a  little  orange-yellow  pigmentation  at  the  center,  are  in  the  scar 
tissue  8  mm.  from  the  lung  apex  and  at  the  point  of  maximum  puckering.  The 
lower  lobe  is  crepitant  throughout,  and  its  cells  are  barely  visible  grossly.  Sur- 
faces formed  by  cutting  the  earlike  projections  contain  air  sacs  uniformly  3  mm. 
in  diameter.     The  fibrous  pedicles  for  these  are  remarkably  twisted. 

Paraffin  sections  stained  w^ith  hematoxylin  and  eosin  and  phosphotungstic  acid 
hematoxylin,  in  the  upper  lobe  of  the  right  lung  show  (fig.  4  H),  in  the  fissured 
place  a  closely  packed  mass  of  small  lymphocytes  surrounded  by  definite  ingrowths 
of  fibrous  tissue  from  the  adjoining  thickened  alveolar  walls.  These  ingrowths 
contain  few  blood  vessels  but  an  abundance  of  cells  from  5  to  10  per  cent  of 
which  are  plasma  cells ;  the  rest  are  small  lymphocytes  and  fibroblasts.  The 
alveolar  walls,  two  to  three  times  normal  thickness,  contain  many  small  lympho- 
cytes and  a  few  plasma  cells,  and  the  alveoli  are  about  one-third  filled  by  large  oval 
cells  with  eccentric  nuclei  and  faintly  granular  cytoplasm.  A  large  bronchus  has 
no  noteworthy  alteration  of  its  cartilage,  but  the  submucosa  near  this  has  many 
dilated  blood  vessels  and  few  plasma  cells ;  but  the  latter  and  also  small  lympho- 
cytes are  abundant  about  a  bronchial  gland  and  near  the  basement  membrane  of 
the  mucosa.  In  places,  edematous  young  fibrous  tissue  rich  in  capillaries  has 
bulged  the  mucosa  inward. 

In  sections  of  the  upper  lobe  of  the  left  lung  bordering  on  one  of  the  small 
firm  nodules  mentioned,  the  bronchial  walls  are  frayed  in  many  places,  and  there 
is  considerable  desquamation  of  the  lining  epithelium.  There  is  an  abundance  of 
small  lymphocytes  in  the  interalveolar  spaces  and  in  the  connective  tissue  sur- 
rounding a  homogeneous  nodule  into  which  a  coal-pigmented  sprout  projects  at  one 
point.  Here  there  are  also  plasma  cells,  for  the  most  part  scattered  diffusely, 
but  in  places  in  clumps  of  from  10  to  30. 

In  another  section  of  the  upper  lobe  of  the  right  lung  (fig.  3  E),  the  alveoli 
are  markedly  dilated  and  thin-walled,  so  that  the  nuclei  bulge  into  the  lumens  of 
about  one-third  of  them.  In  other  parts  of  the  section,  the  alveolar  walls  are 
broader,  especially  near  the  small  arteries  whose  walls  are  about  twice  normal 
thickness  and  in  the  fibrous  tissue  about  which  there  are  many  small  lymphocytes. 
Bordering  on  the  last  described  place  is  a  zone  of  thick-walled  alveoli  heavily 
Infiltrated  with  small  lymphocytes,  and  here  the  bronchioles  are  dilated.  Into  this 
zone  run  occasional  small  strands  of  fibrous  tissue,  offshoots  from  whorls  and 
wider  strands  containing  many  small  lymphocytes,  and  a  few  islands  of  elongated 
thick-walled  alveoli.  A  mass,  staining  pink  with  eosin,  borders  this  place  and  is 
about  one-fourth  sprinkled  with  small  lymphocytes,  and  contains  a  few  thick- 
walled  blood  vessels,  mostly  centrally,  a  few  alveolar  remnants  barely  distinguish- 
able and  a  few  fibrous  and  elastic  tissue  bands  peripherally,  but  no  bronchioles. 

In  a  third  section  of  the  right  upper  lobe  (fig.  3  F)  is  an  abundance  of  young 
fibrous  connective  tissue  containing  many  small  lymphocytes,  mostly  scattered  but 
in  places  in  clumps  around  the  thick  blood  vessels.  Bordering  this  place  is  one  in 
which  the  fibrous  tissue  becomes  more  dense,  with  fewer  nuclei  and  small  lympho- 


cytes.  This  merges  with  less  compact  tissue  where  small  lymphocytes  are  abun- 
dant, and  from  this  fibrous  sprays  pass  into  a  homogeneous  mass.  In  the  latter, 
thick-walled  blood  vessels  and  a  slight  degree  of  Assuring  only  are  discernible, 
and  small  lymphocytes  occupy  about  5  per  cent  of  the  region. 

In  some  places  (fig.  4  /)  the  alveolar  epithelium  is  three  or  four  layers  thick. 
Contiguous  to  such  places  are  collections  of  small  lymphocytes  connected  with 
similar  masses,  surrounding  the  bronchioles.  The  internal  elastic  lamina  is  the 
best  preserved  structure  of  most  of  the  smaller  arteries.  The  elastic  fibers  are 
in  places  separated  by  small  lymphocytes,  and  the  outermost  fibers  are  frequently 
broken  where  there  are  large  collections  of  lymphocytes  in  the  media.  Occasional 
elastic  fibers  are  in  the  fibrous  tissue  generally  and  pass  also  into  the  necrotic 
places.  Fragmented  elastic  tissue  fibers  make  alveolar  outlines  perceptible  as 
through  a  veil  in  parts  of  the  last  mentioned  places,  in  other  parts  such  outlines 
are  reinforced  by  collections  of  fibrin.  Near  many  of  the  gummas  fibrin  is  also 
abundant  in  the  alveoli. 

No  tubercle  bacilli  were  found  in  smears  of  the  bronchial  mucus.  Stains  for 
spirochetes  were  not  made,  as  it  was  thought  the  optimal  time  for  the  demon- 
stration of  such  organisms  had  passed  before  the  lungs  were  thoroughly 
investigated. 

SUMMARY 

Acquired  pulmonary  syphilis  with  gumma  formation  is  a  compara- 
tively rare  disease. 

The  gumma  in  the  lung  is  in  general  like  the  gumma  elsewhere,  except 
that  in  some  instances  there  is  a  decrease  in  the  width  of  the  peripheral 
lymphocyte  zone. 

Spirochaeta  pallida  has  rarely  been  demonstrated  in  pulmonary 
syphilis. 

The  discrepancy  between  clinical  and  necropsy  incidence  of  lung 
syphilis  is  due  to  the  more  rigid,  standardized,  histologic  criteria  used 
by  pathologists. 

April  12,  1926.  

SKIN     REACTIONS     WITH     THE     FILTRATE     OF    A 
KOCH     STRAIN     OF     B.     TUBERCULOSIS     CULTI- 
VATED    ON     A     SYNTHETIC     MEDIUM 

RUSSELL    D.     HERROLD 

AXD 

CLARENCE    C.    SAELHOF 

John  McCormick  Institute  for  1  nf actions  Diseases,   Chicago 

The  so-called  Koch  strain  of  the  tubercle  bacillus  is  an  avirulent  culture 
which  grows  profusely  on  the  ordinary  mediums.  A  substance  may  be  formed 
in  a  synthetic  medium  which  gives  a  skin  reaction.  Results  with  nutrient 
broth  containing  0.1  per  cent  of  dextrose  and  0.1  per  cent  of  dibasic  sodium 
phosphate  in  place   of   sodium   chloride   were   reported   recently    (J.   A.   M.   A. 
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86:747,  1926).  Dr.  Novy  kindly  supplied  tlic  culture.  It  is  the  strain  brought 
from  Dr.  Koch's  laboratory  in  1888,  and  originally  was  virulent. 

Cultures  were  made  on  Long's  synthetic  medium.  After  five  days  the 
medium  was  passed  through  Berkefcld  N  filters,  and  the  filtrate  was  diluted 
with  salt  solution  (0.9  per  cent)  for  the  skin  tests.  One  tenth  cubic  centimeter 
intracutaneously  produced  skin  reactions  in  normal  persons  with  dilutions 
up  to  1 :  50. 

Most  normal  persons  in  twenty-four  hours  had  redness  at  the  site  of  injec- 
tion from  1  to  3  cm.  in  diameter,  the  maximum  being  reached  in  from  twenty- 
four  to  forty-eight  hours.  Often  a  pigmented  spot  persisted  for  several  days 
and  sometimes  for  several  weeks.  Such  reactions  were  arbitrarily  classified 
as  positive,  and  in  degree  are  one,  two,  and  three  plus.  Doubtful  reactions 
are  from  5  to  10  mm.  in  diameter,  and  after  forty-eight  hours  have  dis- 
appeared.    Controls  of  medium  diluted  with  salt  solution  were  negative. 

At  present  seventeen  frank  cases  of  pulmonary  tuberculosis,  confirmed  by 
stained  preparations,  have  been  tested.  Of  these,  sixteen  were  negative  and 
one  slightly  positive,  as  was  the  control.  Subsequent  retesting  of  this  person 
had  the  same  result  even  with  1 :  25  and  1  :  10  dilutions  of  toxin. 

In  a  series  of  33  persons  with  no  clinical  tuberculosis,  the  following  results 
were  obtained : 

Toxin  Negative     Plus-minus     1  plus     2  plus     3  plus     Control 

5  day  filtrate  1:50....         1*  If  H  15  5  neg. 

*  Underweight,  temp.  97  C. 

t  Temperature  100  in  twenty-four  hours. 

Results  with  filtrates  of  five  and  seven  days  cultures  in  eleven  consecutive 
cases  were : 

7  day  1:100...  +  —  —  ±  ++  —  —  ±  4-  +  +  +  +  +  ++ 
5  day  1:50....     ++     +     ±     -ft    ++    +t    +t    +t    +++*    +  +  +     ++ 

*  Markedly  pigmented  for  two  weeks, 
t  Colored  persons. 

This  test  was  applied  to  fourteen  students,  apparently  normal.  Of  these, 
four  had  two  and  three  plus  readings,  and  some  roentgen-ray  evidence  of 
calcified  tuberculosis  was  found.  The  ten  others  had  lesions  apparently  with 
no  calcification,  and  their  reactions  were  negative.  It  seems  that  with  healing, 
less  antisubstance  is  produced  by  the  tubercle  to  neutralize  the  injected  toxin. 
However,  this  series  is  too  small  for  definite  conclusions.  The  interpretation 
of  these  results  is  tentative.  The  presence  of  a  reaction  in  the  majority  of 
apparently  normal  adults  seems  to  indicate  that  a  substance  is  produced  by 
the  growth  of  this  strain  of  tubercle  bacillus  in  a  synthetic  medium  which 
acts  in  a  different  manner  than  tuberculin.  This  is  in  accord  with  results 
reported  recently. 

Further  tests  on  a  large  number  of  patients  are  indicated  with  filtrates  from 
a  variety  of  strains  of  tubercle  bacilli.  The  reaction  to  the  filtrate  in  normal 
adults  and  the  absence  of  a  reaction  in  tuberculous  patients  may  mean  that 
with  an  active  lesion  there  is  sufficient  antisubstance  to  neutralize  antigen. 
According  to  results  with  the  fourteen  patients  examined  by  roentgen  ray, 
apparently  there  is  a  relationship  between  intensity  of  skin  reaction  and  calcium 
deposition  or  healing,  because  the  more  severe  the  reaction,  the  greater  is 
the  calcification  and  inactivity  of  the  tuberculous  lesion. 

May  10,  1926. 
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AN     ANOMALOUS     BAND     ACROSS     THE     CHANNEL 

OF     THE     AORTA    AT     THE    LEVEL     OF 

THE     AORTIC     LEAFLETS 

SEYMOUR    WEINSTEIN 

From  the  Pathological  Laboratory,  Rush  Medical  College,   Chicago 

In  1878,  Archer  (Dublin  J.  M.  Sc.  65:405,  1878)  reported  a  congenital 
band  which  stretched  loosely  across  the  lumen  of  the  aorta  just  above  the 
insertion  of  the  leaflets.  It  arose  by  an  expansion  1.25  cm.  wide  just  above 
the  junction  of  the  posterior  and  left  lateral  semilunar  leaflets  and  gradually 
narrowed  becoming  inserted  at  the  junction  of  the  posterior  and  right  lateral 
leaflets.     It  seemed  to  consist  of  the  same  kind  of  tissue  as  the  leaflets. 

Archer  believed  that  the  band  developed  with  the  semilunar  leaflets,  and 
was  to  be  regarded  as  an  irregular  and  supernumerary  cusp. 

In  1896,  Rohrle  (Deutsche  med.  Wchnschr.  22:270,  1896)  described  a  more 
tendinous  band  in  the  aorta  of  a  child  as  the  only  anomaly  of  that  sort  found 
in  25,000  necropsies  at  the  Foundling's  Home  in  Moscow. 

One  end  was  at  the  left  end  of  the  left  semilunar  cusp,  and  it  stretched 
tightly  across  to  the  left  end  of  the  right  semilunar  cusp.  Its  ends  were  thin 
like  threads,  and  at  its  center  it  was  5  mm.  in  diameter. 

In  1900  Hektoen  (Tr.  Chicago  Path.  Soc.  3:105,  1900)  reported  an  observa- 
tion he  made  of  a  large  defect  at  the  base  of  one  of  the  aortic  cusps,  which 
he  ascribed  to  a  defect  in  the  development  of  the  aortic  septum.  At  this 
time  he  cited  several  instances  of  anomalous  cords  at  the  level  of  the  aortic 
cusps. 

Closely  related  to  these  is  the  condition  in  a  heart  from  the  body  of  a 
negro,  aged  50,  admitted  to  the  Cook  County  Hospital  to  the  service  of  Dr.  Loeb 
with  a  clinical  diagnosis  of  cirrhosis  of  the  liver  and  ascites.  The  examina- 
tion revealed  little  except  the  ascites.  The  heart  was  normal  in  its  rate, 
rhythm  and  sounds ;  there  was  no  murmur. 

He  died  nine  days  after  entrance  from  chronic  incomplete  intestinal  obstruc- 
tion complicated  by  empyema.  (Necropsy  by  Dr.  Singer,  resident  pathologist.) 
The  heart  weighed  202  Gm.  The  epicardium  over  the  left  ventricle  was  gray 
and  opaque.  There  was  considerable  subepicardial  fat.  The  right  ventricle 
was  soft  and  almost  completely  covered  with  fat ;  the  left  was  firm.  The 
surfaces  made  by  cutting  the  left  myocardium  were  smooth,  red,  moist  and 
glistening,  and  the  margins  were  infiltrated  with  fat.  The  myocardium  of  the 
left  ventricle  measured  10  mm.  at  the  base,  7  at  its  middle  and  6  at  the  apex. 
The  surfaces  made  by  cutting  the  myocardium  of  the  right  ventricle  were 
smooth,  brown-red,  moist  and  glistening,  and  the  infiltration  of  fat  was  greater 
than  in  the  left.  The  myocardium  was  3  mm.  at  its  base  and  2  mm.  at  the 
apex.  The  left  ventricular  endocardium  was  smooth,  moist  and  glistening, 
and  the  papillary  muscles  and  chordae  tendinae  were  normal.  The  right  endo- 
cardium was  covered  by  fatty  tissue,  and  there  was  a  bit  of  fat  about  the 
papillary  muscles  and  chordae  tendinae. 

The  mitral  valve  ring  was  8  cm.  in  circumference.  The  posterior  leaflet 
was  unchanged.  The  anterior  leaflet  was  wrinkled,  moist  and  glistening  and 
its  free  margin  was  somewhat  thickened  and  firm.     The  aortic  ring  was  5  cm. 
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in  circumference.  The  cusps  were  normal.  A  triangular  cord  crossed  the 
aorta  just  distal  to  the  leaflets.  One  end  1.5  cm.  wide  was  attached  to  the 
aorta  just  beyond  the  right  cusp,  the  other  much  more  tenuous  end  was 
attached  to  the  aortic  walls  just  above  the  common  insertion  of  the  posterior 
and  left  cusps.  The  tissue  of  the  cord  appeared  similar  to  that  of  the  cusps. 
The  pulmonic  ring  was  6  cm.  in  circumference;  the  leaflets  were  normal. 

The   interventricular   septum    was    normal.     The   aorta    was    dilated   at   its 
base.     The   lining  was   smooth  and   moist.     There   was   a  small   yellow   patch 
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Heart  from  a  negro,  aged  50,  showing  anomalous  band  crossing  the  channel 
of  the  aorta  just  distant  to  the  aortic  leaflets;  a  marker  passes  under  the  band. 


in  the  intima  8  by  2  mm.  just  distal  to  the  mouth  of  the  posterior  coronary 
artery  with  the  intima  slightly  puckered  there.  The  pulmonary  artery  was 
elastic  and  its  lining  was  smooth,  moist  and  glistening.  The  walls  of  the 
coronary  arteries  were  rather  hard,  the  channels  tortuous.  Their  lining  was 
smooth.     The   auricles   were    normally   smooth. 

Abbott  (Osier  and  McCrae :  Modern  Medicine,  Philadelphia,  J.  B.  Lippin- 
cot  Company)  groups  cardiac  anomalies  thus  :  (a)  those  due  to  the  arrest  of 
growth  at  an  early  stage  before  the  diflferent  parts  of  the  heart  have  been 
entirely  formed,  and    (b)    those   produced   at  a   later   stage  by   fetal   diseases. 
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The  normal  appearance  of  the  aorta  with  this  band  near  its  root,  together 
with  the  normally  formed  aortic  cusps,  indicates  that  the  condition  in  all 
probability  did  not  arise  because  of  some  disease  of  the  fetus  in  utero,  but 
with  the  development  of  the  semilunar  cusps. 

The  exact  development  of  the  semilunar  cusps  is  not  definitely  settled  to 
date.  It  is  the  present  day  notion  (Tandler,  J. :  The  Development  of  the 
Heart,  Philadelphia,  Keibel  and  Mall,  2:534-569,  1912.  Humphrey,  L. :  Con- 
genital Malformations  of  the  Heart,  in  Allbutt :  System  of  Medicine,  London, 
6:697-725,  1898.  Rokitansky,  C.  F. :  Die  Defekte  der  Scheidewande  des 
Herzens,  Wien.,  1875)  that  they  are  hollowed  out  from  endocardial  thickenings 
in  the  transitory  bulbus  aorta  of  the  embryonic  heart. 

In  this  heart  it  is  possible  that  supernumerary  endocardial  thickenings 
formed  distal  to  those  from  which  the  aortic  leaflets  developed  and  by  growing 
came  into  contact  so  as  to  form  a  cord  instead  of  hollowing  out  into  accessory 
cusps. 

May  10,  1926.  


A     CONGENITAL     PERFORATE     INTERVENTRICULAR 
SEPTUAI     OF     THE     HEART     ACCOMPANIED     BY 
A     SHORTENED     MEDIAL     TRICUSPID     LEAF- 
LET    AND     A     DILATED     PULMONARY 
ARTERY     WITH     TWO     CUSPS 

SEYMOUR    WEINSTEIN 

From  the  Pathological  Laboratory,  Rush  Medical  College,  Chicago 

In  1922,  Gutzeit  (Virchozvs  Arch.  f.  path.  Anat.  237:355-372  [Nov.  22]  1921) 
described  a  congenital  opening  in  the  membranous  portion  of  the  interventricular 
septum  with  defects  of  the  tricuspid  leaflets.  The  septal  opening  was  16  by 
11  mm.,  situated  under  the  posterior  and  partly  under  the  right  aortic  cusps. 
Its  margins  were  fibrous  tissue.  On  the  right  side  it  was  covered  by  the 
combined  insertion  of  the  medial  and  posterior  tricuspid  leaflets,  the  medial 
firmly  attached  to  the  fibrous  margin  of  the  opening  in  front  and  below  and 
the  posterior  similarly  bound  behind  and  below  along  the  margin  of  the 
opening  in  the  septum.  The  upper  posterior  margin  of  the  opening  had  no 
connection  with  the  tricuspid  leaflets.  Also  the  medial  tricuspid  leaflet  was 
narrow  and  thick,  measuring  14  mm.  at  its  distal  margin  and  13  at  its  middle 
and  insertion,  and  at  its  insertion  it  had  a  plexiform  trabeculated  arrangement. 
Lying  between  two  trabecular  thickenings  there  was  an  oval  opening,  16  by 
3  mm.,  with  a  sharply  defined  margin  immediately  under  the  posterior  insertion 
of  the  medial  leaflet  exactly  opposite  the  ventricular  septum  defect. 

These  leaflets  were  attached  above  the  annulus  fibrosus  and  formed  with 
the  posterior  tendinous  membrane,  which  demarcated  the  septal  defect,  a 
pocket  8  mm.  deep  into  which  a  sound  could  easily  be  passed  through  the 
defect  into  the  left  ventricle. 

One  of  the  hearts  I  have  examined  is  quite  like  that  described  by  Gutzeit. 
It  is  the  heart  of  a  child  6  months  old  admitted  to  the  service  of  Dr.  Bachmann 
and   Dr.    Gibson   at    St.   Luke's    Hospital,    Chicago,    with   a   clinical    diagnosis 
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of  broncliopiieumoiiia.  Pliysical  examination  of  the  chest  failed  to  disclose 
anytliing  of  interest  with  reference  to  the  heart.  The  child  died  the  day 
after  entrance  and  the  necropsy  and  histologic  examinations  by  Dr.  Edwin  F. 
Hirsch  confirmed  the  clinical  diagnosis. 

The  heart  weighed  53  Gm.  The  endocardium,  epicardium  and  surfaces 
made  by  cutting  were  smooth  and  normal.  The  myocardium  of  the  left  ventricle 
measured  7  mm.  at  the  apex  and  middle  and  8  at  the  base.  The  anterior  wall 
was  markedly  trabeculatcd,  and  the  papillary  muscles  were  heavy.  The  chordae 
tendinae  were  normal.     The  mitral  leaflets  were  smooth  and  somewhat  narrow. 


Heart  of  a  6  months  old  child  showing  shortened  medial  leaflet  of  the 
tricuspid  valve  against  the  interventricular  septum  covering  a  defect  in  the 
septum.  It  may  be  noted  that  the  papillary  muscle  of  this  leaflet  is  not  well 
developed;  also  the  thickened  papillary  muscle  of  the  anterior  leaflet. 


The  mitral  ring  was  4.5  cm.  in  circumference,  the  aortic  3.     The  aortic  cusps 
and  lining  were  smooth  and  normal. 

The  right  ventricle  was  markedly  trabeculatcd.  The  tricuspid  ring  was 
5  cm.  in  circumference.  The  myocardium  of  the  right  ventricle  was  1  mm.  at 
the  apex,  5  at  its  middle  and  3  at  the  base.  The  posterior  and  anterior 
tricuspid  leaflets  were  smooth  and  normal.  The  papillary  muscle  of  the 
anterior  leaflet  was  thick  and  the  chordae  tendinae  were  well  developed.  The 
medial  leaflet  was  8  mm.  at  its  origin  and  10  mm.  at  its  free  margin.  It  was 
brought  up  somewhat  tightly  against  the  defect  in  the  upper  part  of  the 
interventricular  septum.    It  was  trabeculatcd  distally,  and  between  two  thickened 


281 

fibers  on  its  posterior  surface  there  was  a  valve  opening  2  mm.  in  diameter. 
This  was  directed  downward  toward  the  right  ventricle.  The  papillary  muscle 
of  this  leaflet  was  rather  ill  defined  and  fused  with  the  septum.  The  chordae 
tendinae  were  few  and  threadlike. 

The  septum  had  an  opening  8  mm.  in  diameter  below  the  right  and  middle 
aortic  cusps,  and  directed  downward  and  posteriorly  into  the  right  ventricle, 
with  a  well  defined  margin  of  fibrous  tissue. 

The  pulmonic  ring  was  3.2  cm.  in  circumference.  The  pulmonary  artery 
just  above  the  valve  was  dilated  to  3.8  cm.  in  circumference.  Its  intima 
was  smooth.  The  valve  had  only  two  cusps,  the  right  much  the  larger.  Both 
were  well  formed. 

The  right  auricle  was  moderately  deepened  and  trabeculated.  The  left 
auricle  was  thin-walled  and  more  or  less  smooth. 

The  foramen  ovale  was  present  as  an  oblique  opening. 

Congenital  defects  of  the  tricuspid  leaflets  are  rare,  and  only  a  few  have 
been  reported.  The  first  report,  according  to  Gutzeit,  was  that  by  Reick  in 
which  the  defect  in  the  tricuspid  was  so  great  that  the  auricle  was  separated 
from  the  ventricle  only  by  a  ring-shaped  swelling.  He  also  mentions  the 
hearts  reported  by  Ebstein  in  1866  in  which  a  sack  was  suspended  into  the 
right  ventricle  from  the  cartilaginous  bicuspid  ring.  This  had  only  a  lateral 
insertion  in  the  annulus  and  went  over  medially  into  the  endocardium  of 
the  septum.  The  hypertrophied  front  and  back  leaflets  hung  in  the  sack,  and 
there  was  only  a  remnant  of  the  middle.  In  other  reports  by  Marxscn,  Mac- 
Callum,  Geipel  and  Schoenenberger  the  medial  leaflet  was  underdeveloped.  In 
the  three  hearts  described  by  Heigel  the  anterior  leaflet  was  most  developed 
and  the  medial  least.  The  conditions  in  all  these  hearts,  the  anomalies  of 
the  tricuspid  leaflets,  have  been  due  to  maldevelopment. 

The  accounts  by  Preis  and  Hart  deal  with  two  hearts,  each  with  a  perforate 
interventricular  septum  and  defective  development  of  only  the  front  tricuspid 
leaflet.  In  that  described  by  Preis  the  right  ventricular  cavity  was  moderately 
enlarged ;  the  septal  opening  was  10  by  12  mm.  and  bounded  below  by  the 
septum,  above  by  portions  of  the  back  and  right  aortic  leaflets  and  in  front  by 
the  aortic  septum.  The  auricular  septum  failed  to  meet  the  ventricular  septum 
behind.  This  defect  reached  backward  and  considerably  above  the  aortic  open- 
ing up  to  the  middle  of  the  auricular  septum.  The  pars  membranacea  was 
absent.  The  anterior  leaflet  of  the  tricuspid  valve  was  considerably  lengthened, 
and  the  medial  leaflet  was  thickened.  The  contiguous  halves  of  these  leaflets 
were  brought  up  against  the  defect  by  a  strong  thick  band  which  fixed  them 
against  the  right  margin  of  the  opening. 

In  Hart's  report,  the  heart  was  also  that  of  a  child  who  died  from  pneu- 
monia when  1  year  old.  The  left  ventricle  was  slightly  dilated.  The  great 
vessels  were  normal.  Immediately  under  the  right  aortic  cusp  there  was  an 
oval  opening  with  a  slightly  thickened  margin  bounded  above  by  the  insertion 
of  the  aortic  cusps.  By  transillumination  the  tissue  close  about  the  opening, 
especially  the  posterior  aortic  cusp,  was  translucent.  The  defect  was  in  the 
wall  of  the  right  ventricle  where  the  anterior  and  medial  tricuspid  leaflets 
joined.  The  medial  leaflet  possessed  old  knotty  thickenings  the  size  of  a 
pinpoint,  and  there  was  marked  contraction  of  the  chordae  tendinae. 

It  has  not  been  decided  how  the  shortening  of  the  medial  tricuspid  leaflet 
occurs,  but  the  development  of  these  leaflets  is  closely  associated  with  that  of 
the  septum  between  the  ventricles. 
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The  internal  division  of  the  heart  into  right  and  left  sides  is  affected  by 
three  septums.  These  appear  vvitliin  the  cavity  of  the  heart  perfectly  inde- 
pendent of  one  another.  They  are  the  auricular,  ventricular  and  truncus 
arteriosus  septums.  The  greater  part  of  the  ventricular  septum  is  formed  from 
the  septum  inferius.  It  is  completed  above  partly  by  the  endocardial  cushions 
at  the  lower  edge  of  the  interauricular  septum,  the  intermediate  septum  of  His 
and  by  the  prolongation  of  the  aortic  septum.  The  aortic  septum  grows  caudad 
beyond  the  truncus  arteriosus  so  as  to  project  a  certain  distance  into  the 
ventricular  cavity.  It  then  fuses  with  the  free  lower  edge  of  the  interauricular 
septum,  while  finally  the  septum  inferius  extends  so  as  to  meet  and  fuse  with 
the  interauricular  septum. 

In  these  malformations  the  membranous  septum  is  wanting  and  the  septum 
inferius  fails  to  reach  and  fuse  with  the  septum  superius.  The  presence  of 
other  defects  and  the  absence  of  any  evidence  of  inflammation  point  definitely 
to  some  interference  with  the  normal  processes  of  growth  in  embryonic  life. 
A  bicuspid  pulmonic  valve  is  not  uncommon,  is  frequently  associated  with 
defects  of  the  interventricular  septum  and  is  probably  due  to  a  suppression 
of  one  of  the  endocardial  cushions.  The  slight  hypertrophy  of  the  wall  of 
the  right  ventricle  is  due  to  the  forcing  of  blood  through  the  opening  in  the 
septum  into  the  right  ventricle  with  each  systole  and  the  increased  work  thus 
thrown  on  that  part  of  the  heart.  The  anomaly  of  the  medial  tricuspid 
leaflet  was  probably  associated  with  a  leakage,  failure  of  the  leaflets  to  close 
the  tricuspid  opening,  and  brought  about  the  dilatation  of  the  right  auricle. 
An  increased  volume  of  blood  sent  into  the  pulmonic  artery  probably  caused 
dilatation  of  that  vessel. 

May  10,  1926.  


HEALING     SPONTANEOUS     RUPTURE     OF    THE     POS- 
TERIOR    MITRAL     PAPILLARY     MUSCLE 

F.    K.    POWER 

From  flic  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital 

Spontaneous  rupture  of  a  papillary  muscle  of  the  heart,  according  to  reports 
in  the  literature,  is  rare.  The  first  account  seems  to  have  been  made  by 
Courvisart  (Diseases  of  the  Heart  [transl.  by  Jacob  Gates],  1812,  p.  199)  who 
records  this  disorder  in  the  heart  of  an  adult  dying  suddenly,  and  the  rupture 
of  a  mitral  valve  papillary  muscle  was  caused  by  a  suppurative  inflammation. 
Bertin  (Traite  des  maladies  du  coeur  et  des  gros  vaisseaux,  Paris,  1824,  p.  52) 
reports  the  traumatic  rupture  of  a  papillary  muscle  which  was  thought  to 
have  resulted  from  the  stress  of  coughing,  although  there  were  vegetations 
on  the  chordea  tendinae.  In  a  report  by  Dennig  (Dcutsches  Arch.  f.  klin.  Med. 
96:163,  1909),  a  similar  rupture  followed  severe  illness  with  a  thrombosis  of 
the  coronary  arteries.  The  report  by  Heiman  (Laennec,  R.  T.  H. :  Diseases 
of  the  Chest  [transl.  by  John  Forbes],  1838,  p.  718)  is  unusual  in  that  a  papillary 
muscle  of  the  tricuspid  valve  was  torn,  and  he  lists  an  account  by  Legendre 
in  which  a  severe  blow  on  the  chest  caused  the  rupture  of  a  mitral  valve 
papillary  muscle.    Wankel  (Ein  Fall  von  spontaner  Papillarmuskel  zerreissung, 
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I.  D.  Giessen,  1911)  in  1911  described  a  rupture  of  the  anterior  muscle  of 
the  mitral  valve  due  to  multiple  thrombi  of  the  coronary  arteries,  especially 
the  ramus  verticalis  of  the  descending  branch  of  the  left  coronary  artery. 
Alicroscopically,  there  was  a  necrosis  of  the  papillary  muscle  stump  and  a 
marked  fatty  degeneration  of  the  myocardium. 

Teacher  {Glasgow  M.  J.  75:374  to  376,  1911)  describes  the  heart  of  a  man, 
aged  64,  whose  death  occurred  suddenly,  and  postmortem  examination  demon- 
strated a  left  mitral  papillary  muscle  torn  ofif  in  the  middle  portion.  The 
edges  were  frayed  and  the  muscle  infiltrated  with  blood  for  a  short  distance 
on  either  side  of  the  tear.  The  edges  of  the  torn  surface  were  curled  slightly. 
In  sections  of  the  ruptured  end  of  the  papillary  muscle,  the  distal  portion  was 
covered  with  a  white  thrombus  containing  a  few  red  blood  cells  and  many 
leukocytes.  There  was  a  marked  infiltration  with  polymorphonuclear  leukocytes 
between  the  ruptured  fibers.  Close  to  the  rupture,  the  fibers  were  in  various 
stages  of  degeneration,  the  cells  shrunken,  the  striations  lost  and  the  nuclei 
absent. 

In  Spaulding's  report  {Bull.  Johns  Hopkins  Hasp.  32:30,  1921)  of  sudden 
death  in  a  man,  aged  31,  the  heart  at  the  postmortem  examination  weighed 
560  Gm.,  and  the  posterior  (inferior)  papillary  muscle  of  the  mitral  valve, 
which  was  "Y"  shaped,  was  torn  in  the  inferior  pillar,  close  to  where  the 
chordae  tendinae  were  attached.  The  fragment  attached  to  the  valve  was 
yellow,  the  endocardium  smooth  but  opaque.  The  torn  end  was  rough,  irreg- 
ularly conical  in  shape,  and  covered  with  a  firm  adherent  clot.  The  center  con- 
tained muscle  which  was  surrounded  by  a  yellow  ring  of  necrotic  tissue  just 
beneath  the  endocardium.  The  stump  was  covered  by  endocardium.  The  line 
of  demarcation  was  sharp  and  bordered  by  a  zone  of  hemorrhage.  There  were 
petechial  hemorrhages  of  the  other  papillary  muscles.  Microscopically  the 
central  part  of  the  papillary  muscle  consisted  of  necrotic  tissue  with  nuclear 
fragments,  and  along  the  margin  of  this  necrotic  region,  many  leukocytes. 
Beyond  the  leukocyte  zone  the  muscle  fibers  were  shrunken,  the  striae  and 
nuclei  absent,  and  there  were  small  hemorrhages  between  the  atrophied  fibers. 
The  muscle  cells  adjacent  contained  fat  droplets.  In  Levaditi  preparations 
spirochetes  were  found  just  beyond  the  necrotic  region,  but  the  tissue  change 
did  not  resemble  a  gumma. 

Of  these  reports,  that  by  Teacher  is  the  only  one  in  which  healing  of  the 
torn  fragment  of  papillary  muscle  is  recorded,  and  the  healing  process  in  this 
is  presumed  to  be  of  not  more  than  a  week's  duration.  The  surface  of  the 
torn  papillary  muscle  in  the  heart  described  in  the  following  report  has  healed 
completely. 

A.  R.,  a  negress,  aged  42,  was  admitted  to  St.  Luke's  Hospital,  Dec.  3,  1925, 
to  the  service  of  Dr.  Robert  Preble,  complaining  of  dyspnea,  slight  edema  of 
the  feet  and  precordial  pain  for  three  months.  When  admitted  there  was  no 
generalized  edema,  but  the  liver  was  four  fingerbreadths  below  the  costal 
margin,  the  heart  much  enlarged,  with  a  systolic  murmur  heard  best  over  the 
apex  and  transmitted  to  the  axilla,  appearing  to  be  an  old  mitral  lesion  with 
decompensation.  The  patient  became  gradually  worse,  the  dyspnea  increased, 
the  extremities  became  edematous  and  the  edge  of  the  liver  descended  five 
fingerbreadths  below  the  costal  margin.  The  temperature  recorded  was  about 
100  F.     On  Jan.  3,   1926,  the  patient  reported  a  severe  heart  attack  the  night 
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before,  witli  pain  in  the  epigastric  region  and  extreme  dyspnea.  The  heart 
rate  was  106  and  very  irregular.  Morphine  gave  some  relief.  The  following 
morning  slie  was  resting  more  comfortably.  On  January  7,  there  was  some 
fluid  in  the  right  side  of  the  chest,  and  her  general  condition  seemed  better. 
Following  this  she  gradually  became  worse,  dyspnea  increased,  and  the  pulse 
became  irregular.  At  3  a.  m.  on  Jan.  12,  1926,  the  pulse  was  markedly  irregular, 
the  rate  96,  respirations  18.  At  5:36  the  pulse  could  not  be  obtained  at  the 
wrist,  and  death   followed  shortly. 


A  and  B  indicate  mural  fragments  of  the  ruptured  posterior  mitral  papillary 
muscle;  C,  necrotic  fragment  of  the  papillary  muscle  attached  to  the  valve  leaflet; 
D,  ruptured  chordae  tendinae. 


The  Wassermann  test  of  the  blood  was  negative.  The  blood  contained 
29.4  mg.  of  urea  nitrogen,  56  mg.  of  nonprotein  nitrogen  per  hundred  cubic 
centimeters.  The  urine  contained  a  trace  of  albumin.  No  bacteria  were  found 
by  cultures   of  the  blood. 

Necropsy  was  performed  by  Dr.  Edwin  F.  Hirsch.  The  essential  changes 
concerned  the  heart  and  those  associated  with  cardiac  decompensation.  The 
lower  margin  of  the  right  lobe  of  the  liver  was  4  cm.  below  the  costal  arch. 
There  was  marked  emphysema  of  the  lungs.  The  amount  of  pericardial  fluid 
was  slightly  increased.  The  heart  was  17  cm.  obliquely  and  12  cm.  transversely. 
The  tricuspid  ring  admitted  the  tips  of  five  fingers,  the  mitral  of  four  fingers. 
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There  was  marked  hypertrophy  of  the  myocardium  of  the  left  ventricle ;  its 
maximum  thickness,  midway  between  the  apex  and  the  mitral  ring  was  3.5  cm. 
The  heart  with  40  cm.  of  the  aorta  and  3  cm.  of  the  pulmonary  vessels  weighed 
890  Gm.  There  was  a  recent  embolus  occluding  the  right  branch  of  the 
pulmonary  artery.  On  the  posterior  wall  of  the  left  ventricle,  5  cm.  from  the 
apex  of  the  heart,  was  a  ruptured  posterior  papillary  muscle  (A  in  illustration). 
In  this  place  there  was  a  conical  stump,  1.1  cm.  in  diameter,  projecting  1  cm. 
into  the  lumen  of  the  ventricle.  The  tip  of  the  muscle  stump  contained  a 
circular  depression  about  7  mm.  in  diameter  and  about  1  mm.  deep.  The 
center  of  this  region  was  elevated  red-brown  tissue,  the  peripheral  edges  of 
which  were  curled  inward  overlapping  a  conical  elevation  2  mm.  in  diameter, 
and  a  similar  whiter  elevation  1  mm.  in  diameter.  On  the  superior  surface  of 
the  apex  of  this  fragment  of  muscle  was  a  tag  of  white  tissue  2  mm.  long  and 
0.5  mm.  in  diameter.  The  surface  of  this  fragment  of  papillary  muscle  was 
covered  with  a  smooth,  shiny  endocardium.  Opposite  this  papillary  muscle 
and  attached  to  the  posterior  leaflet  of  the  mitral  valve  by  three  chordae 
tendinae,  which  averaged  from  1.3  to  1.8  cm.  in  length  and  from  0.5  to  1  mm.  in 
diameter,  was  another  fragment  of  papillary  muscle  which  seemed  to  have  been 
torn  from  the  stump  described  above   (C  in  illustration).     This  fragment  was 

1.2  cm.  long  and  from  0.3  to  0.5  cm.  in  its  other  dimensions.  From  4  to  6  mm.  of 
the  surface  of  this  fragment  was  covered  by  gray,  shiny  tissue-like  endocardium. 
The  remaining  distal  0.4  to  0.5  cm.  of  muscle  tissue  was  whiter,  with  a 
roughened  surface  and  a  necrotic  appearance.  The  tip  was  roughened  frag- 
ments of  tissue  averaging  0.7  mm.  in  diameter,  from  which  projected  numerous 
fine,  white  strands  like  fibrous  tissue.  Instead  of  the  healing  process  evidenced 
in  the  other  fragment,  there  appeared  to  be  a  necrosis  with  shrinkage  of  the 
tissue  of  this  fragment. 

On  the  right  of  the  conical  stump  of  the  papillary  muscle  and  0.6  cm. 
above  it,  was  another  papillary  muscle  stump  0.5  cm.  long  and  averaging 
0.4  cm.  in  diameter  (B  in  illustration).  The  apex  of  this  was  similar  to  the 
one  first  described,  was  conical,  covered  by  gray,  shiny  tissue-like  endocardium, 
and  the  tip  was  turned  in  forming  a  ring  0.3  cm.  in  diameter.  On  the  same 
posterior  leaflet  of  the  mitral   valve,  just  to  the  left,  was  a  chorda  tendina, 

1.3  cm.  long  and  0.5  mm.  in  diameter,  which  appeared  to  have  been  torn  from 
this  fragment  of  papillary  muscle  (D  in  illustration).  The  distal  tip  of  this 
chorda  tendina  was  necrotic,  the  surface  irregularly  roughened.  There  were 
four  shorter  fragments  of  chordae  tendinae  which  seemed  to  have  been  torn 
from  the  former  and  averaged  from  0.3  to  0.5  cm.  in  length.  The  circum- 
ference of  the  tricuspid  ring  was  12  cm.  There  was  a  mural  thrombus  of  the 
right  auricula  4  by  3  by  2  cm.  The  aortic  ring  was  6  cm.  in  circumference. 
There  was  a  linear  wrinkling  of  the  root  of  the  aorta  and  a  slight  aneurysmal 
bulging,  the  wall  of  which  was  thin.  In  13  cm.  of  the  thoracic  aorta  there 
was  a  similar  linear  wrinkling.  There  was  a  marked  generalized  arterio- 
sclerosis. In  sections,  there  was  a  moderate  fibrous  myocarditis,  and  in  those 
of  the  aorta  the  intimal  side  of  the  media  was  irregularly  roughened  and 
necrotic ;  the  space  between  was  filled  with  disintegrating  cells  and  blood. 
Around  many  of  the  blood  vessels  of  the  adventitia  and  media,  there  was  a 
small  round  cell   infiltration,  changes   like  those  due  to   syphilis. 
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Anatomic  Diagnosis  :  Healed  rupture  of  the  posterior  papillary  muscle  of 
the  mitral  valve ;  marked  hypertrophy  of  the  myocardium  of  the  left  ventricle 
of  the  heart ;  fihrous  changes  of  the  anterior  mitral  leaflet ;  mural  thromhosis 
of  the  right  auricula ;  recent  embolus  of  the  right  branch  of  the  pulmonary 
artery;  acute  emphysema  of  the  lungs;  syphilitic  sclerosis  and  fatty  changes 
of  the  aorta;  chronic  diffuse  nephritis  (arteriosclerotic  kidneys);  chronic 
passive  hyperemia  of  the  viscera ;  fibrous  myocarditis ;  etc. 

In  all  of  the  reports  mentioned  except  the  one  by  Heiman,  the  papillary 
muscles  torn  are  of  the  mitral  valve.  In  four  reports  (Bertin,  Dennig,  Wankel, 
and  Teacher)  there  was  a  marked  sclerosis  of  the  coronary  arteries,  and  in 
two  (Wankel  and  Dennig)  a  thrombosis  of  the  coronary  arteries.  Courvisart 
makes  no  mention  of  either  condition,  and  in  Legendre's  report  the  coronary 
arteries  were  normal.  In  one  (Bertin)  the  chordae  tendinae  were  covered 
with  vegetations.  Syphilis  seems  to  have  been  the  cause  in  the  report  by 
Spaulding.  In  no  instance  has  death  occurred  immediately  at  the  time  of 
rupture  but  hours  or  days  later,  and  usually  because  of  some  secondary  factor. 

There  seems  to  be  no  other  report  of  complete  healing  of  a  torn  papillary 
muscle.  This  is  a  distinctive  feature  of  the  heart  described  here.  Careful 
examination  of  the  coronary  arteries  in  this  heart  demonstrated  a  marked 
sclerosis  but  no  thrombosis.  The  etiology  of  the  rupture  is  therefore  obscure 
but  it  may  be  syphilitic. 

Spontaneous  rupture  of  the  papillary  muscles  of  the  heart  is  rare.  When 
it  occurs  the  lesion  usually  is  of  the  mitral  valve.  Death  usually  follows  some 
time  after  the  accident.  There  is  no  one  etiologic  factor,  nor  are  there  definite 
symptoms. 

May  10,  1926. 


MALIGNANT     TUMOR     OF     THE     THYMUS     WITH 
EXTENSIVE     METASTASES 

SETH     E.     BROWN 

A  man,  aged  36,  was  admitted  to  the  Research  Hospital  of  the  University 
of  Illinois  with  the  diagnosis  of  carcinoma  of  the  thyroid  gland  and  mediastinal 
tumor.  The  patient's  condition  became  progressively  worse,  and  he  died  five 
months   after  the  onset   of  the  first   symptoms. 

Postmortem  examination  by  Dr.  R.  H.  Jaflfe  demonstrated  a  large  tumor 
mass  in  the  anterior  superior  mediastinum  with  metastases  to  the  lungs,  heart, 
thyroid  gland,  cervical  glands,  liver,  pancreas,  kidneys,  suprarenals  and 
mesenteric  lymph  glands. 

Microscopically,  the  primary  growth  contained  much  hyalinized  fibrous 
tissue  with  few  tumor  cells,  while  the  metastases  were  cellular.  The  cells 
varied  greatly  in  size  and  shape,  the  nuclei  were  large  and  vesicular,  and  fine 
protoplasmic  branches  extended  from  cell  to  cell.  In  places  the  cells  were 
arranged  about  minute  alveoli.  No  Hassall's  corpuscles  were  found.  The 
tumor  is  diagnosed  as  reticulum  cell  lymphosarcoma. 
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DISCUSSION 

R.  H.  Jaffe:  The  tumor  demonstrated  by  Dr.  Brown  shows  how  difficult 
it  sometimes  may  be  to  determine  whether  a  tumor  is  sarcoma  or  carcinoma. 
All  the  histologic  criteria  characteristic  of  sarcoma  or  carcinoma  are  of  no 
value  with  a  tumor  composed  of  immature  cells.  In  the  metastases  to  the 
lymph  vessels  of  the  lung,  to  the  alveoli  of  the  lung  and  to  the  vesicles  of 
the  thyroid,  tumor  cell  borders  on  tumor  cell,  and  there  is  no  fibrillar  reticulum 
demonstrable.  In  the  places,  however,  where  the  cells  break  into  the  stroma, 
they  mingle  so  intimately  with  the  latter  that  most  of  the  cells  are  embedded 
in  a  network  of  fibrils.  Occasionally,  especially  in  the  pancreas,  there  are  small 
alveoli  without  intercellular  fibrils  (Bielschowski's  stain).  When  we  call  the 
tumor  a  reticulum  cell  lymphosarcoma  we  do  so  on  account  of  the  branched 
shape  of  the  cells  forming  a  protoplasmatic  reticulum  besides  the  fibrillar  one. 
This  protoplasmatic  reticulum  also  is  present  in  the  alveoli.  In  the  periphery 
of  the  alveoli  the  protoplasmatic  branches  joint  the  fibrillar  structures. 

The  term  thymoma  should  be  restricted  to  the  tumors  of  the  thymic  region 
of  undoubtedly  epithelial   origin   containing  Hassall's   corpuscles. 

Mav  10.  1926. 


SKIN     REACTIONS     WITH     GONOCOCCUS     TOXIN 
RUSSELL    D.    HERROLD 

(John  McCormick  Institute  for  Infectious  Diseases 

Positive  skin  reactions  with  gonococcus  culture  filtrates  were  reported  with 
dilution  1 :  100  and  less.  Recently,  reactions  have  been  noted  with  various 
filtrates  in  dilutions  1  :  500  and  1 :  1,000.  Ordinary  broth  is  the  medium  with 
the  exception  of  the  addition  of  0.1  per  cent  dextrose  and  the  substitution  of 
0.1  per  cent  dibasic  sodium  phosphate  for  the  sodium  chloride. 

The  cultures  were  made  in  large  flat  bottles  containing  broth  to  a  depth  of 
about  1  cm.  The  bacteria  grew  abundantly  and  at  the  end  of  seven  days  the 
cultures  were  filtered  through  Berkefeld  N  filters.  Subcultures  of  the  seven 
day  growth  demonstrated  that  the  gonococci  were  viable. 

Gonococci  grown  on  solid  medium  and  then  added  to  broth  were  set  aside 
for  seven  days  in  order  to  autolyze.  This  control  broth  was  filtered  and  skin 
tests  made.  No  reactions  were  found  in  any  instance  with  a  dilution  of  1 :  500, 
and  but  few  with  a  dilution  of  1 :  100.  A  comparison  by  stains  of  the  amount  of 
autolysis  of  the  two  types  of  gonococcus  antigen  indicated  that  the  amount  of 
autolysis  was  about  the  same.  These  results  seem  to  indicate  that  there  is 
a  toxin  produced  by  the  growth  of  the  gonococcus  in  this  medium  which  dififers 
from  that  due  to  autolysis. 

Skin  tests  have  been  made  in  children  and  adults  with  gonorrhea.  Skin 
reactions  are  negative  or  reduced  in  intensity  after  a  series  of  subcutaneous 
injections  of  the  gonococcus  toxin.  Frequently  there  is  a  reduction  in  the 
intensity  of  reaction  after  a  cure.     Patients   with  persistent   strongly  positive 
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reactions  after  the  clinical  symptoms  have  subsided  seem  more  likely  to  have 
later  exacerbations  of  gonorrhea,  and  thus  the  test  may  be  of  value  in  the 
determination  of  latent  infections.  The  serums  of  patients  receiving  a  series 
of  subcutaneous  injections  of  the  toxin  contain  some  antitoxic  substance,  as 
indicated  by  the  neutralization  tests.  The  injection  of  the  toxin  subcutaneously 
seems  to  decrease  the  susceptibility  toward  infection.  However,  the  number 
of  observations   is  too  limited  for  final  conclusions. 

May  10.  1926. 
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ADAMANTINE     EPITHELIOMA 
WARNER     S.     BUMP 

Henry  Baird  Favtl!  Laboratory  of  St.  Luke's  Hospital,   Chicago 

This  is  a  report  of  two  adamantine  epitheliomas  and  an  account  of 
Malassez'  explanation  of  the  origin  of  these  tumors. 

The  enamel  of  the  tooth  is  the  product  of  a  glandlike  structure,  the  enamel 
organ,  which  is  derived  from  an  infolding  of  the  buccal  epithelium.  The  enamel 
organ  proper  is  the  result  of  intensive  epithelial  proliferation;  only  a  few 
cells  actually  taking  part  in  enamel  secretion.  After  the  crown  is  entirely 
formed,  none  of  the  epithelial  structures  has  any  function  in  man,  and  they 
remain  only  as  isolated  groups  of  characterless  cells  about  the  roots  of 
teeth.  In  animals  with  numerous  dentitions  the  epithelium  remains  active, 
forming  enamel  for  the   teeth  of  the  various   dentitions. 

It  is  Alalassez'  idea  that  these  atrophied  cells  may  be  stimulated  to  new 
growth  by  infection  or  trauma,  forming  tumors,  the  structure  of  which  resembles 
the  epithelial  formations  from  which  the  proliferating  debris  is  derived.  He 
thus  explains  how  these  tumors  may  be  solid  or  cystic  with  cells  varying  from 
squamous   to   cylindric   or   star-shaped. 

The  first  tumor  of  the  report  was  practically  solid,  occurring  in  the  right 
side  of  the  upper  jaw  of  a  man,  aged  50,  following  the  formation  of  an  alveolar 
abscess  present  for  eight  years  before  treatment,  and  recurring  three  years 
after  removal  by  the  curet  and  electrocautery.  It  contained  enameloblast-like 
cylindric  cells  and  star  cells,  arranged  much  as  in  the  enamel  organ.  The 
second  tumor  was  infected,  appearing  in  the  left  side  of  the  lower  jaw  of  a 
woman,  aged  22,  following  the  removal  of  an  impacted  third  molar  and  present 
for  two  and  one-half  years  before  operation.  It  contained  epithelial  masses 
of  squamous,  cuboid  and  star-shaped  cells. 

From  the  reports  of  forty-eight  observers  it  is  found  that  fifty-three  of 
sixty-nine  tumors  were  in  the  lower  jaw,  fourteen  in  the  upper  jaw  and  two 
in  both  jaws.  Thirty-two  of  fifty-five  tumors  were  in  women.  The  oldest 
patient  was  75  years  old,  the  youngest  8.  The  average  age  at  which  the 
tumors  were  first  noticed  was  at  35.5  years.  The  average  period  of  growth 
was  5.4  years. 

Adamantine  epitheliomas  grow  within  alveolar  borders,  distending  the  bone, 
sometimes  breaking  through  the  bony  shell  into  the  maxillary  sinus,  orbit  or 
even  into  the  cranial  cavity;  but  they  do  not  spread  by  metastasis.  However, 
if  they  are  not  completely  removed  at  the  first  operation,  they  recur  persistently. 

(A  complete  report  is  published  in  Surgery.  Gynecology  and  Obstetrics  44: 
173.  1927.) 

October  11,  1926. 
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Tiir.   ]'ri<ii'"icAri()X   oi-    ninrnii'.kiA   ax'iti'oxin 

EDNA     RUTH     M\I.\ 

llriny  Paiui  Fa'ill  I.ahonitory  of  St.   Luke's  Hospital.   Chicago 

This  report  incUules  tlie  results  of  investigations  which  Dr.  A.  P.  Locke 
and  I  liave  been  making.  Immune  serums,  such  as  diphtheria  antitoxin,  are 
extremely  variable  and  impure  preparations  of  the  desired  therapeutic  sub- 
stance. The  potency  of  diphtheria  antitoxin  varies  from  200  to  2,000  units 
per  cubic  centimeter.  Its  protein  content  varies  from  6  to  12  per  cent.  The 
protective  capacity  per  unit  varies  from  a  maximum  value  characteristic  of 
frcsli,  higliiy  avid  serums,  to  a  mininiuin  value  cliaracteristic  of  aged  and 
luatcd  scrums. 

While  it  is  necessary  to  protect  a  diphtheria  patient  against  only  a  small 
amount  of  continuously  introduced  toxin,  the  unit  effectiveness  of  the  anti- 
toxins now  available  is  so  low  and  the  rate  of  absorption  from  the  customary 
intramuscular  injections  so  slow  that  relatively  enormous  doses  must  be  admin- 
istered to  secure  complete  protection.  For  this  reason,  diphtheria  antitoxin  is 
almost  universally  subjected  to  concentration  procedures  since  the  injection  of 
large  fluid  volumes  or  large  amounts  of  foreign  protein  is  not  considered 
advisable. 

Antitoxin  is  associated,  mainly,  with  the  pseudoglobulin  fraction  of  the 
immune  serum.  This  fraction  constitutes  less  than  40  per  cent  of  the  total 
protein  present,  and  various  salt  precipitation  and  electro-osmotic  methods 
have  been  devised  for  the  purpose  of  separating  it  from  the  other,  undesirable 
proteins.  These  methods  accomplish  a  concentration  of  about  500  per  cent, 
and  the  concentrated  preparations  are  in  every  way  as  effective  as  the  raw 
serums  and  are  much   less   active  in  causing  serum   sickness. 

A  greatly  increased  quantity  of  undesirable  proteins  can  be  precipitated 
from  immune  serums  if  these  are  first  heated  for  some  time  at  60  C.  Although 
a  somewhat  greater  concentration  is  thus  obtained,  the  unit  effectiveness  is  so 
greatly  reduced  that  the  advisability  of  this  procedure  may  be  questioned. 

Any  separation  of  only  from  60  to  80  per  cent  of  associated  serum  proteins 
from  a  serum  which  contains  less  than  0.1  per  cent  of  antitoxic  protein  does 
not  greatly  purify  it.  The  residual  preparation  may  still  be  less  than  5  per 
cent  pure. 

A  much  higher  degree  of  concentration  has  been  obtained  with  immune 
serums  of  an  anticellular  nature,  such  as  typhoid,  meningococcus  and  pneumo- 
coccus  agglutinins,  and  antisheep  hemolysin.  Rabbit  antisheep  hemolysin  has 
been  concentrated  in  our  laboratory  by  a  method  of  specific  adsorption  some- 
what as  follows :  Fresh  rabbit  antisheep  amboceptor  serum  is  added  to  the 
antigenic  red  cells  in  such  concentration  that  90  per  cent  of  the  potency  is 
absorbed.  The  hemolysin  saturated  cells  are  laked  by  the  complement  present 
and  are  centrifugalized  and  washed  until  comparatively  free  from  adhering 
serum.  The  combining  power  of  the  cell  stroma  is  then  modified  by  extrac- 
tion with  ether,  and  the  desorbed  antibodies  are  recovered  by  suspension  in 
a   slightly   acid   solution.     These   solutions   are   of   varying   purity   and    avidity 
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depending  on  the  avidity  of  the  original  amboceptor  serum.  The  best  prepara- 
tions contain  0.000,000,007  Gm.  of  nitrogen  per  hemolytic  unit,  and  represent 
a  concentration  of   150.000  per  cent. 

These  values,  so  far  in  advance  of  those  obtained  in  the  nonspecific  frac- 
tionation of  diphtheria  antitoxin,  seem  to  indicate  that  this  antiserum  might 
be  purified  more  successfully  by  a  method  of  specific  adsorption  on  its  antigen, 
diphtheria   toxin. 

Several  difficulties  attend  this  application.  Diphtheria  toxin,  unlike  erythro- 
cytes or  bacteria,  is  a  soluble  substance.  It  is  so  toxic  that  the  immunization 
procedure  is  necessarily  long  drawn  out.  The  serum  produced  is  poorly  avid 
and  combines  only  slowly  and  loosely  with  toxin.  It  was  not  until  1920  that 
Nicolle   observed   that   mixtures   of   diphtheria   toxin   and   antitoxin   precipitate 

Comparison  of  Degree  of  Concentration  of  Diphtheria  Antitoxin 
Obtainable  by  Different  Methods 


Degree  of  Concentration: 


Untreated  plasma 

Early    salt    precipitation    metliods,  "insolubilization," 

nonspecific  adsorption 

Improved  salt  precipitation  methods,  electrodialysis... . 

Tso-electric  precipitation 

Specific  precipitation  with  diphtheria  toxin:  solutions 

of  the  precipitate 

1.  According  to  Ramon 

2.  With  ether  extraction 

3.  With  electrodialysis 

Extracts  of  the  precipitate  (iso-electric  precipitation)... 


Mg.  of 

Nitrogen 
Associated 
With  One 

Unit 

Mg, 

.  of  Nitrogen  per  Unit 
Original  Serum 

Mg 

.  of  Nitrogen  per  Unit 
Final  Preparation 

iproximately) 

(.Approximately) 

O.0O7-O.O7 

1 

0.016-0.02 

2-3 

0.013 

3-5 

0.003 

12-15 

0.0025 

15-20 

0.0020 

18-25 

O.0O13 
0.0005 

30-40 
60-100 

within  a  narrow  range  of  concentration  ratios.  This  observation  was  confirmed 
and  extended  by  Ramon  to  include  a  method  of  titrating  these  substances 
in  vitro. 

Two  cubic  centimeters  of  a  potent,  fresh  diphtheria  toxin  is  measured  into 
a  series  of  micro  test  tubes.  To  these  are  added  graded  portions  of  the  anti- 
toxin. After  standing  for  some  time,  floccules  are  observed  in  one  of  the  tubes 
and,  shortly  after,  in  the  contiguous  ones.  The  first  flocculating  tube  is  found 
to  contain  a  nearly  neutral   mixture  of  toxin  and   antitoxin. 

Ramon  analyzed  the  floccules  and  found  them  to  contain  three  fourths  of 
the  total  toxin  and  antitoxin  of  the  original  mixture,  associated  with  less  than 
4  per  cent  of  its  nitrogenous  constituents. 

The  floccules  are  not,  however,  a  pure  compound  of  toxin  and  antitoxin. 
They  contain  varying  amounts  of  associated  proteins,  lipids  and  even  inorganic 
salts.  We  have  subjected  them  to  ether  extraction,  electrodialysis  and  iso- 
electric fractionation,  with  the  result  shown  in  the  table.  Iso-electric  fractiona- 
tion has  given  the  purest  final  preparation  and  is,  at  the  same  time,  least 
injurious    to    the    intrinsic    avidity   of   the    preparation.      However,   the    largest 
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single  factor  in  iiitluciiciiig  the  purity  of  tiic  final  preparation  is  the  avidity 
of  the  toxin  for  tlie  antitoxin  in  the  original  flocculation  mixture.  Work  is 
now  in  progress  on  the  production  of  more  avid  raw  materials,  and  we  hope 
soon  to  obtain  a  purification  of  diphtheria  antitoxin  comparable  to  that  already 
obtained   with   hemolysin. 

The  procedure  of  fractionation  used  is  somewhat  as  follows:  A  mixture 
of  toxin  and  antitoxin  identical  in  composition  to  that  in  the  first  flocculating 
tube  of  the  preliminary  titration  is  allowed  to  stand  until  well  formed  floccules 
have  separated  and  the  supernatant  liquid  is  brilliantly  clear.  After  centri- 
fugalization  this  supernatant  is  removed  and  the  sediment  washed  five  times 
with  physiologic  sodium  chloride  solution  and  twice  with  distilled  water.  A 
solution  of  this  washed  residue  in  dilute  acid  may  then  be  heated,  ether-extracted 
or  electrodialyzed  to  destroy  the  combining  power  of  the  contained  toxin. 
These  procedures  greatly  increase  the  yield  of  recovered  antitoxin  but  are 
injurious  to  the  avidity.  Iso-electric  fractionation,  on  the  contrary,  gives  small 
yields  of  superior  purity  and  avidity.  The  best  preparation  thus  far  obtained 
contains  0.000,003  Gm.  of  protein  per  antitoxic  unit  and  represents  a  concen- 
tration of   10,000  per  cent. 

DISCUSSION 

E.  Pribr.\m  :  It  is  important  theoretically  as  well  as  practically  to  know 
whether  the  purified  antitoxin  has  the  same  curative  effect  as  the  original  anti- 
toxic serum.  The  proper  concentration  not  only  increases  the  amount  of  units 
and  their  ratio  to  the  protein  content,  but  also  avoids  serum  sickness.  I  try 
to  purify  the  serum,  also  to  avoid  the  anaphylactic  shock  after  a  previous 
serum  injection.  In  these  respects,  all  attempts  with  different  methods  have 
been  fruitless. 

For  the  commercial  use  of  the  iso-electric  method  it  would  be  necessary 
to  know  exactly  the  absolute  loss  of  antitoxin  units.  The  absolute  loss  of 
antitoxin  units  usually  increases  with  the  removal  of  proteins  (purification). 
Losses  were  higher  by  using  electro-osmosis  than  by  using  precipitation  with 
salts.     The  high  expense  of  serum  concentration   demands   economic  methods. 

D.  J.  Davis  :  Can  the  method  be  used  for  the  commercial  production  of 
antitoxin? 

A.  P.  Locke:  The  comparative  therapeutic  usefulness  of  fresh  and  concen- 
trated diphtheria  antitoxin  preparations  is,  indeed,  an  important  question. 
Methods  of  antitoxin  concentration  which  include  prolonged  heatings  at  56  to 
60  C.  may  decidedly  reduce  the  effectiveness,  per  unit,  of  the  original  serum. 

The  purification  of  diphtheria  antitoxin  by  selective  adsorption  on  the  "toxin 
and  consequent  fractionation  of  the  separated  floccules  does  not,  at  this  time, 
seem  adapted  to  commercial,  large-scale  production. 

E.  F.  HiRSCH  :  The  purification  of  immune  serum  seeks  to  eliminate  serum 
sickness.  Purified  hemolysins  prepared  from  dog  and  rabbit  serums,  and  the 
purified  diphtheria  antitoxins  from  horse  serum  have  sensitized  guinea-pigs 
specifically.  The  hope  of  eliminating  serum  sickness  seems  to  lie  in  concen- 
trating the  therapeutic  dose  in  a  quantity  of  protein  too  small  in  a  sensitive 
patient  to  cause  symptoms. 

October   11,  1926. 
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PRIMARY    SCLEROSIS    OF    THE    PULMONARY    ARTERY 
AXD     ITS     BRANCHES* 

CHARLES     M.     BACON 

AND 

CARL     \V.    APFELBACH 

CHICAGO 

Primary  or  genuine  sclerosis  of  the  pulmonary  artery  and  Ayerza's 
disease  are  two  clinical  entities  which  have  been  studied  with  increasing 
frequency  during  the  last  twenty-five  years.  Even  though  diminution 
of  the  pulmonary  artery  bed  by  sclerosis  of  the  pulmonary  artery  and 
its  branches  is  the  essential  morbid  alteration  ascribed  to  both  of  these 
diseases,  the  clinical  manifestations,  as  described  by  their  exponents,  are 
in  many  respects  dissimilar.  Most  authors  describe  syphilitic  arteritis 
of  the  pulmonary  artery  in  Ayerza's  disease,  whereas  in  the  other 
disease  syphilis  generally  has  been  excluded  and  another  single  common 
etiologic  factor  has  not  been  found. 

PRI.MARV     SCLEROSIS     OF     THE      PULMONARY     ARTERY     AND 
ITS     BRANCHES 

Posselt  ^  was  the  first  to  summarize  definitely  the  clinical  character- 
istics of  primary  sclerosis  of  the  pulmonary  artery  and  to  review  its 
literature.  Eppinger  and  Wagner  -  in  1920  emphasized  the  chief 
clinical  manifestations  in  reporting  five  cases,  in  three  of  which  the 
correct  diagnosis  was  made  before  death.  These  authors  collected  six- 
teen cases,  the  first  being  by  Crudeli  in  1870.  Posselt  ^  again  reviewed 
the  literature  in  1925,  and  again  defined  its  clinical  and  anatomic  fea- 
tures. In  addition  to  these  reports  there  are  others  by  H.  Schiitte,* 
H.  R.  Miller,'*  H.  Liebig,"  O.  Meyer  "  and  Lowenstein.® 


*  From  the  Pathological  Laboratories  of  Rush  Medical  College  of  the 
University  of   Chicago  and  the   Presbyterian   Hospital. 

1.  Posselt,  A. :  Die  klinische  Diagnose  der  Pulmonalarteriosklerose,  Samml. 
klin.  Vortr.,  no.  504-507,  1908.  Die  Erkrankungen  der  Lungenschlagader, 
Ergebn.  d.  allg.  Pathol,  u.  path.  Anat.  13:258,  1909. 

2.  Eppinger,  H.,  and  Wagner,  R. :  Zur  Pathologie  der  Lunge,  Wicn.  Arch.  f. 
inn.  Med.  1:83-118,  1920. 

3.  Posselt,  A. :  Zur  Pathologie  und  Klinik  der  primaren  .Atherosklerosis 
pulmonalis,  Wien.  Arch.  f.  inn.  Med.  11:357-398,  1925. 

4.  Schiitte,  H.:  Rechtseitige  Herzhypertrophie,  hervorgerufen  durch  ent- 
ziindliche  Veranderung  der  kleinen  Lungenarterien,  Centralbl.  f.  allg.  Pathol,  u. 
path.  Anat.  25:483,  1914. 

5.  Miller,  H.  R. :  Sclerosis  of  the  Pulmonary  .Artery  and  Its  Branches, 
M.  Clin.  N.  Amer.  9:670-716,  1925. 

(See  Footnotes  6,  7  and  8  on  folloiviny  page) 


294 

Morbid  .  liKitouiy. — Tlic  most  C()iis])ifU()Us  .i^i'oss  cliaiii;e  iDuiul  al 
pdstmnrtcin  (.'xaminatioiis  is  hy])t'rlr«)|)li\-  (if  the  wall  of  the  ri.^lit  ventri- 
cle, unassociated  with  the  cardiac  and  pulmonary  diseases  '■*  that  are 
known  to  ohstnict  the  i)nlmonary  circulation.  Death  is  usually  caused 
hy  cardiac  deconi])ensation.  with  e(lenia  and  marked  alterations  of  the 
liver,  spleen  and  kidneys,  due  to  lont;-  continued  passive  hvi^eremia. 
The  lun<i:s  are  relatively  hloodless  and  small.  The  wall  of  the  left 
ventricle  is  atro])hied,  and  the  cavity  of  the  left  auricle  is  small.  Tiie 
gross  alterations  in  the  intima  of  the  main  portions  of  the  ])ulmonary 
artery,  mainly  fatty  change  and  its  sequences,  are  usually  slight  in 
comparison  to  the  changes  in  the  ])ulmonary  arterioles.  Tortuosity  of 
the  smaller  arteries  (from  1  :o  .^  mm.  in  diameter)  has  heen  observed. 
The  pulmonary  veins  are  usually  unaltered,  hut  in  some  instances  they 
are  smaller  than  normal  (Hart,'"  W'atjen  "  and  Posselt). 

Microscopic  examination  of  the  lungs  reveals  the  cause  of  the  hyper- 
trophy of  the  wall  of  the  right  ventricle,  a  marked  lessening  of  the 
channels  of  the  arterioles  and  small  arteries  throughout  l)Oth  lungs. 
W  ithin  the  middle  muscular  aufl  suhintimal  coats  there  are  thick  layers 
of  fibrous  tissue  and  usually  retrogressive  changes,  such  as  hyaline 
degeneration,  vacuolization  and  lipoid  deposits.  In  the  arterioles  the 
elastic  tissue  of  intima  is  sparse,  but  in  the  arteries  with  a  diameter 
greater  than  0.5  mm.  there  are  varying  degrees  of  hyperplasia  of  the 
elastic  tissue  of  the  intima  is  sparse,  but  in  the  arteries  with  a  diameter 
infiltrations  in  the  arterial  walls,  but  in  most  instances  inflammatory 
changes  are  not  observed. 


6.  Liebig.  H.:  Ueber  die  primjire  Puhnonalsklerose,  Zetnralljl.  f.  Herz- 
krankh.  18:45-56,  1926. 

7.  ]\Ieyer,  O. :  Zwei  Falle  von  Pulmonalsklerose,  Miinchen.  med.  W'chnscbr. 
72:1948,  1925. 

8.  Lowenstein,  L. :  Ueber  Thromboarteritis  puhTionalis,  Frankfurt,  Ztsclir. 
f.  Path.  27:226-236,  1922. 

9.  The  usual  or  known  causes  for  hypertrophy  of  the  wall  of  the  right  ven- 
tricle are  hypertrophic  emphysema  of  the  lungs,  mitral  stenosis  and  other  valvular 
and  myocardial  diseases  of  the  left  side  of  the  heart,  extensive  obliteration  of 
the  pleural  cavities  by  fibrous  adhesions,  fibroid  tuberculosis  of  the  lungs,  pneu- 
moconiosis, chronic  bronchitis  and  compensatory  emphysema  (when  bronchial 
asthma  existed  during  life),  extensive  bronchiectasis,  deformities  of  the  thoracic 
wall  and  congenital  malformations  of  the  pulmonary  artery  and  its  orifice. 

10.  Hart :      Ueber    die    isoHerte    Sklerose    der     Pulmonalartcrie,     Berl.    klin. 
Wchnschr.  12:304,  1916. 

11.  W'atjen:     Isolierte  Sklerose  der  Pulmonalartcrie  im  jihigsten   Kindesalter, 
Deutsche  med.  Wchnschr.  22:713,   1924. 
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Clinical  Syniptonis. — The  patients  present  the  problem  of  determin- 
ing the  cause  for  enlargement  of  the  right  side  of  the  heart.  Alitral 
stenosis  has  been  the  most  common  diagnosis.  Cyanosis  is  generally 
present  and  more  marked  than  is  consistent  with  other  signs  of  myo- 
cardial insufficiency,  especially  shortness  of  breath.  Edema,  although 
it  usually  appears  late  in  the  disease,  is  more  prominent  than  shortness 
of  breath.  Other  characteristics  described  by  Posselt  and  Eppinger  and 
Wagner  are  as  follows :  the  lung  fields  in  roentgenograms  are  clear,  and 
the  outline  of  the  left  auricle  indicates  that  this  cavity  is  not  enlarged ; 
physical  or  roentgen-ray  examinations  do  not  reveal  evidence  of  an 
adequate  cause  for  enlargement  of  the  right  side  of  the  heart ;  the 
systolic  and  pulse  pressures  are  usually  low.  and  the  second  pulmonic 
sound  is  accentuated.  Posselt  believes  the  note  worth  v  features  possess 
the  following  order  of  importance :  cyanosis ;  hypertrophy  of  the  walls 
of  the  right  heart  chambers  ;  small  left  auricle :  absence  of  evidence  of 
passive  hyperemia  of  the  lung^.  and  the  disproportion  between  the 
cyanosis  and  dyspnea.  The  disease  is  one  of  early  adult  life  or  early 
middle  age. 

averza's    disease 

The  second  disease  attributed  to  sclerosis  of  the  ]xilmonary  artery  is 
named  after  Abel  Ayerza,  who  described  it  in  19U1  as  "cardiacos 
negros."  Arrillaga,'-  an  associate  of  Ayerza,  continued  its  study  and, 
with  others/^  has  descril)ed  the  clinical  and  anatomic  characteristics. 
Its  main  features  are  polycythemia,  marked  cyanosis  and  hypertrophy 
of  the  wall  of  the  right  ventricle. 

Morbid  Anatomy. — With  the  hypertrophy  of  the  wall  of  the  right 
ventricle  there  is  dilatation  of  the  pulmonary  artery  in  its  first  portion 
and  main  branches,  with  frequently  a  true  aneurysm  near  the  bifur- 
cation and  plaques  in  the  main  branches  and  middle-sized  arteries.  In 
the  main  branches  there  is  hyperplasia  of  the  elastic  fibers  in  the  media. 
In  the  medium-sized  branches  there  is  a  panarteritis  with  intense  reaction 
in  the  intima.  The  most  marked  changes  in  the  smaller  branches  are  in 
the  media,  where  there  is  splitting  of  the  elastic  fibers  and  hyper- 
plasia of  the  internal  elastic  membrane.  Many  of  the  patients  have  had 
a  clinical  history  of  bronchitis  and  ])neum()nia.     .\rrillaga  maintains  that 


12.  Arrillaga,  F.  C. :  Early  Diagnosis  of  Pulmonary  Arteritis,  Rev.  Soc.  de 
med.  int.  1:478-483,  1925.  Arrillaga,  Tobias  and  Cabred :  Sclerose  de  I'artere 
pulmonaire,  Rev.  Asoc.  med.  argent.  37:100-113,   1924. 

13.  Escudero,  P.:  Polycythemia  and  Erythrosis  with  Sclerosis  of  the  Pul- 
monary Artery,  Rev.  Soc.  de  med.  int.  1:463-470,  1925.  Ayerza,  L. :  Ayerza's 
Disease,  Rev.  Soc.  de  med.  int.  6:73-83,  1925.  Warthin,  A.  S. :  A  Case  of 
Ayerza's  Disease,  Tr.  A.  Am.  Phys.  34:219-239,   1919. 
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histologic  evidence  of  sypliilitic  hroiichitis  and  pneumonia  is  present  in 
some  bodies,  and  in  others,  tliat  there  are  hands  of  hhrous  tissue  in 
the  \uu^^  that  increase  ])roportionately  as  the  arteritis  diminishes  the 
himens. 

Clinical  Features. — Dyspnea  is  always  marked  and  exists  for  a  long 
time  before  symptoms  of  myocardial  insufificiency  develop.  Cyanosis 
is  so  characteristic  that  the  disease  was  first  named  "black  cardiacs." 
Polycythemia  is  usually  present.  Death  is  preceded  by  edema  and 
passive  hyperemia  of  the  lungs.  rui)ture  of  the  })ulmonary  artery,  throm- 
bosis or  bronchopneumonia. 

Arrillaga  '-  maintains  that  sclerosis  of  the  pulmonary  artery  may 
be  diagnosed  even  when  complicated  by  emphysema,  chronic  bronchitis, 
bronchiectasis  and  mitral  stenosis.  He  believes  that  the  sclerosis  of  the 
pulmonary  arteries  is  always  primary  and  syphilitic,  and  that  it  may  be 
complicated  by  the  mentioned  pulmonary  and  valvular  diseases,  the 
latter  only  predisposing  the  arteries  to  the  syphilitic  inflammation. 

W'arthin  '*  emphasized  polycythemia  in  his  report,  and  suggests  that 
many  of  the  forms  of  polycythemia  re])orted  in  the  literature  may  be 
due  to  sclerosis  of  the  pulmonary  artery.  He  supports  the  views  of 
Arrillaga  and  Escudero  regarding  the  syphilitic  nature  of  the  changes 
in  the  pulmonary  artery  and  accepts  Ayerza's  disease  as  a  clinical  and 
anatomic  entity.  He  also  states  in  regard  to  the  etiology  that  •  "the 
lesions  in  the  pulmonary  vessels  may  be  secondary  to  chronic  pulmonary 
disease,  bronchitis,  tuberculosis,  pleural  adhesions  or  any  condition  pro- 
ducing a  final  emphysema;  or  it  may  be  the  result  of  slow  infections, 
as  syphilis  or  malaria,  or  the  result  of  intoxications." 

The  case  we  will  report  resembles  the  disease  described  by  Posselt 
and  Eppinger  and  Wagner,  and  differs  in  many  clinical  and  anatomic 
features  from  Ayerza's  disease.  We,  therefore,  have  chosen  the  name 
employed  by  Posselt,  namely,  primary  sclerosis  of  the  pulmonary 
artery. 

REPORT     OF      CASE 

Clinical  History. — AI.  K..  a  woman,  aged  40,  married,  entered  the  Presby- 
terian Hospital,  Chicago,  Aug.  17,  1926,  as  a  patient  of  Dr.  Charles  M.  Bacon, 
complaining  of  shortness  of  breath,  pain  in  the  chest,  loss  of  weight  and  a  non- 
productive cough.  She  thought  that  her  illness  followed  an  acute  pulmonary 
infection  in  1918,  during  the  influenza  epidemic.  Until  1921,  loss  of  weight  and 
strength  prevailed,  but  then  shortness  of  breath  began  to  appear  at  intervals. 
During  February,  March  and  April  of  1922,  there  was  thoracic  pain  on  exertion 
severe  enough  that  the  patient  "would  have  to  stop  walking."  In  1922  there 
were:   relative  dulness   in  the  right  posterior  axillary  line   from  the  fifth  to  the 


14.  Warthin   (footnote  13,  third  reference). 
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tenth  ribs  with  diminished  breath  sounds ;  diminished  breath  sounds  close  to 
the  spine  on  the  left  side  from  the  fourth  to  the  sixth  ribs;  no  enlargement  of  the 
heart  to  the  left ;  no  murmurs ;  the  first  sound  at  the  apex  sharp  and  ringing ; 
the  hemoglobin  content,  70  per  cent;  red  blood  cells.  3,980,000;  white  blood  cells, 
4,500.  A  roentgenogram  demonstrated  enlargement  of  the  heart  to  the  right  and 
calcification  in  the  lung  fields.  The  heart  beat  after  exertion  was  100  per 
minute,  three  minutes  later  100.  Digitalis  gave  some  relief.  A  trace  of  albumin 
was  found  in  the  urine.  The  weight  was  98  pounds  (44.5  Kg.).  At  this  time 
a  tentative  diagnosis  of  pulmonary  tuberculosis  was  made. 

In  March,  1925,  the  patient  weighed  99  pounds  (45  Kg.)  ;  the  heart  rate  was 
50,  the  respiratory  symptoms  were  improved ;  the  hemoglobin  content  was  78 
per  cent;  red  blood  cells,  4,610,000;  white  blood  cells,  4,500. 

During  the  summer  of  1925,  she  was  hardly  strong  enough  to  walk.  The 
cough,  intermittent  before  and  nonproductive,  was  now  paroxysmal  and 
exhausting,  with  a  mucopurulent  yellow  sputum. 

From  questions  at  the  time  of  admission  it  was  evident  that  there  had  been 
cyanosis  of  the  fingers  and  feet  for  five  years,  and  that  recently  the  hands  "became 
blue  whenever  they  hung  down."  For  the  last  year  she  had  also  noticed  abdom- 
inal distress  which  occurred  immediately  after  eating  solid  food  and  which  was 
relieved  l)y  belching;  vomiting,  diarrhea,  constipation,  hemoptysis  or  melena 
had  not  been  present,  but  excessive  flatus  had  been  noted.  In  January,  1926, 
swelling  of  the  feet  occurred  for  the  first  time,  for  four  months  it  receded  and 
returned  several  times,  but  during  the  last  four  months  before  examination  it 
was  constant.  The  cramplike  pain  in  the  chest  was  absent  from  1922  to  1926.  The 
only  neurologic  disturbances  were  four  attacks  of  headache,  each  lasting  about 
three  days,  localized  to  the  right  eye  and  temple  and  associated  with  nausea  and 
insomnia. 

The  patient  iiad  been  married  for  twenty-five  years,  but  had  never  been  preg- 
nant. Menstruation  was  regular,  with  a  twenty-six  day  interval  and  a  duration 
of  six  days,  until  March,  1926,  when  the  flow  decreased  and  then  ceased  in  June. 

There  was  a  severe  attack  of  rheumatic  fever  during  the  eighth  year  but 
no  recurrence.  During  the  last  several  years  she  had  "rheumatic  pains"  in 
various  joints  intermittently,  unassociated  with  swelling  or  heat.  .\  goiter 
developed  at  puberty,  but  disappeared  in  four  years.  A  history  of  childhood 
or  venereal  diseases  was  not  obtained.  Her  father  was  living  and  well :  her 
mother  had  died  at  the  age  of  45  of  apoplexy  ;  two  brothers  were  living  and  well. 
The  patient  did  not  use  alcohol,  tobacco,  coffee  or  tea. 

Report  was  made  as  follows  after  physical  examination  on  Aug.  17,  1926: 
"Patient  is  thin,  middle-aged,  slightly  dyspnoeic,  and  the  lips  are  blue.  Hearing 
is  normal.  There  is  no  nasal  obstruction  or  puffiness  of  the  eyelids.  The  sclerae 
and  conjunctivae  are  unchanged.  The  pupils  react  to  light  and  accommodation. 
The  tongue  is  rough,  deeply  furrowed  and  red.  There  is  slight  pyorrhea  at  the 
upper  incisors.  The  pharynx  and  tonsils  are  not  acutely  inflamed.  The 
thyroid  gland  is  not  enlarged.  There  are  a  few  palpable  lymph  glands  in  the 
anterior  cervical  chain.     The  large  vessels  have  no  visible  pulsations. 

"The  chest  is  thin,  symmetrical  in  front.  There  is  slight  dorsal  scoliosis. 
Expansion  of  the  chest  is  fairly  good,  but  excursion  at  bases  only  2  cm.  The 
chest  is  slightly  hyperresonant.  There  are  no  abnormal  breath  sounds  or  dul- 
ness.  The  apex  beat  is  barely  felt,  not  localized  and  100  per  minute.  The  right 
heart  border  is  1  cm.  beyond  the  sternal  border  in  the  fourth  interspace,  the  left 
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lioart  Ixirdcr  8.5  cm.  fnmi  tlic  midstornal  line  in  the  fdurtli  and  liftli  iiiUTspaces. 
TIic  lit-art  tones  are  clear,  the  second  tone  at  tlie  left  sternal  margin  at  the  base 
is  split,  the  first  sound  at  the  apex  rough.  There  is  a  sjstolic  murmur  heard  at 
the  lower  border  of  the  heart  from  the  apex  to  the  xyphoid  process,  loudest  at 
the  xyphoid.  There  are  no  irregularities.  Rlood  pressure  is  105  systolic  and 
6(1  diastolic  in  the  sitting  position. 

■■  The  abdomen  is  symmetrical  and  somewhat  doughy.  There  is  moderate 
tenderness  in  the  epigastrium  and  left  hypochondrium.  'Vhe  liver  margin  is  3 
cm.  below  the  costal  margin  in  tlie  right  mid-clavicular  line.  Tiie  spleen  is  not 
palpable. 

"There  is  edema  of  the  subcutaneous  tissues  of  the  legs  as  liigh  as  the 
knees.  There  are  a  few  varicose  veins.  The  fingers  are  not  clubbed.  When  the 
hands  hang  down,  the  lingers  become  deeply  cyanosed. 

"The  vaginal  canal  is  narrow  and  short.  The  body  of  the  uterus  is  not  pal- 
pable.    A  firm  mass  is  palpated  through  the  posterior  fornix. 

"August  19.  The  radial  pulse  is  regular,  100  per  minute,  and  small  volume. 
The  hands  and  feet  are  cold.  There  is  tenderness  in  the  epigastrium  and  resistance 
to  firm  pressure   (liver).     The  edema  is  diminished. 

"August  22.  There  are  coughing  spells  with  pain  in  the  lower  part  of  the 
chest.  Fine  crepitant  inspiratory  rales  are  heard  at  tiie  bases.  Edema  of  legs 
has  almost  disappeared. 

"August  25.  There  is  pain  between  slioulder  blades,  luml)ar  region  and  lower 
end  of  sternum.  The  lungs  are  clear.  Die  temperature  reached  101  F.  Xo 
change  found  in  cardiac  findings." 

During  the  last  two  days  before  death  she  continued  to  complain  of  pain 
between  shoulders ;  cyanosis  increased.  Death  was  rather  sudden,  with  nausea, 
faintness  and  cyanosis  preceding  it  a  few  hours. 

On  August  17  the  hemoglobin  content  was  85  per  cent  (Dare);  red  blood 
cells,  6,080,000 ;  white  blood  cells,  7,000.  The  urine  contained  a  slight  amount 
of  serum  albumin  in  all  tests;  occasional  hj^aline  casts  were  found;  red  blood 
cells  were  not  present;  the  specific  gravity  was  between  1.008  and  1.015.  The 
blood  urea  nitrogen  was  17.7  mg.  per  hundred  cubic  centimeters,  creatinine  1.34. 
Blood  was  not  found  in  the  stools.     A  Wassermann  test  was  not  made. 

The  temperature  was  subnormal  except  on  August  25  and  26,  wlien  it 
reached  102  F. 

Electrocardiogram:  "Rate  100;  right  heart  preponderance;  no  arhythmia ; 
T-wave  inverted  in  leads  II  and  III  (the  latter  attributed  to  overdigitalization 
or  myocardial  degeneration)." 

On  August  20,  Dr-  E.  E.  Irons  made  the  following  observations  in  addition 
TO  confirming  those  previously  mentioned :  "maximum  left  heart  border  10  cm. 
from  midsternal  line ;  spleen  not  palpable ;  no  pulsations  in  liver ;  heart  dulness 
shifts  on  change  of  position  of  patient ;  no  thrill  palpable  at  apex  ;  systolic  mur- 
mur at  the  apex  and  to  the  left  of  it,  and  over  lower  end  of  sternum  a  systolic 
murmur  of  like  character;  a  short  presystolic  rough  murmur  at  apex  terminat- 
ing in  a  sharp  first  sound;  pulmonic  second  much  accentuated;  lung  resonance 
and  breath  sounds  are  normal;  color  of  patient  this  morning  is  normal;  pulse 
regular,  but  very  small  volume ;   rate  90." 

Clinical  diagnosis:  Mitral  disease  with  small  heart.  "Although  there  is  no 
thrill    and   no   pronounced   typical   presystolic   murmur,    the    enlargement   of    the 
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right  heart  and  Hver,  dyspnoea,  subcutaneous  edema,  short  presystolic  murmur 
(with  heart  beating  80  to  SO),  and  accentuated  second  pulmonic  suggest  mitral 
■"narrowing'."     Death   occurred   on   August  26. 

Postmortem  Examination. — Anatomic  diagnosis :  sclerosis  of  the  pulmonary 
artery  and  its  branches ;  hypertrophy  of  the  wall  of  the  right  ventrical ;  edema 
of  the  myocardium;  fibrous  obliteration  of  the  pericardial  sac;  marked  general 
passive  hyperemia;  slight  ascites;  edema  of  the  loose  retroperitoneal  tissues. 
gastrohepatic  ligament  and  wall  of  the  gallbladder;  indurative  shortening  of  the 
mesentery  and  mesocolon  (chronic  passive  hyperemia);  moderate  emaciation; 
slight  generalized  jaundice ;  cyanotic  atrophy  of  the  liver ;  atrophic  emphysema 
of  the  lungs ;  scars  of  the  apexes  of  the  lungs ;  localized  bilateral  fibrous 
pleuritis  ;  localized  fibrous  perisplenitis  and  perihepatitis  ;  moderate  sclerosis  and 
fatty  changes  of  the  aorta ;  slight  coal-pigmentation  of  the  lungs  and  tracheo- 
bronchial lymph  glands;  slight  canities;  cysts  of  the  ovaries;  bilateral  hydro- 
salpinx; corset  constrictions  (three)  of  the  liver;  vaccination  scars  (three)  of 
the  right  arm;  tongue  shaped  left  lobe  of  the  liver;  fetal  lobation  markings  of 
the  kidneys. 

The  body  was  that  of  a  white  woman,  aged  40,  weighing  86  pounds  (39  Kg.) 
and  by  actual  measurement  167  cm.  long.  The  scalp  hair  was  dark  brown, 
slightly  tinged  with  gray.  The  sclerae  were  light  yellow.  The  superficial  veins 
of  the  face  and  neck,  lower  extremities  and  lower  part  of  the  trunk  were 
engorged  with  blood  and  very  prominent.  The  body  nourishment  was  fair.  Tlie 
neck  was  long  and  the  front  lower  portion  full.  The  junction  of  the  neck  with 
the  shoulders  was  almost  a  right  angle.  Edema  of  the  subcutaneous  tissues  was 
not  observed.  The  breasts  were  small,  the  areolae  pigmented  dark  brown.  Body 
heat  was  present  and  rigor  mortis  had  not  yet  developed  in  the  extremities.  The 
thorax  was  narrow  from  front  to  back. 

The  subcutaneous  fat  in  the  midline  of  the  trunk  in  front  was  orange-yellow 
and  from  5  to  7  mm.  thick.  There  was  about  205  Gm.  of  brown  watery  fluid 
in  the  peritoneal  cavity.  Strandlike  fibrous  adhesions  were  observed  between 
the  spleen  and  diaphragm.  The  retroperitoneal  tissues  were  slightly  fluctuant. 
The  splenic  and  hepatic  flexures  of  the  colon  were  not  pronounced,  the  course 
of  the  colon  being  semicircular.  The  mesocolon  everywhere  averaged  about 
10  cm.  long.  The  diaphragm  on  the  right  side  extended  up  to  the  fourth  rib, 
on  the  left  side  to  the  middle  of  the  fifth  rib.  The  loops  of  the  small  bowel  were 
reddish  purple  and  collapsed.  The  lower  margin  of  the  liver  on  the  right  side 
was  about  1  cm.  above  the  costal  margin.  The  lower  margin  of  the  left  lobe 
was  narrow  and  tongue  shaped,  and  it  extended  9  cm.  caudad  to  the  tip  of  the 
xiphoid  process.  The  lower  pole  of  the  spleen  was  about  4  cm.  above  the  costal 
margin. 

The  costal  cartilages  were  soft.  The  lungs  did  not  collapse  when  the  chest 
was  opened.  ^lultiple  firm  threadlike  fibrous  adhesions  were  present  between 
the  lungs  and  the  chest  wall  posteriorly  at  the  lower  lobes,  and  at  the  apex  of 
the  right  lung.  The  maximum  transverse  diameter  of  the  heart  was  14.5  cm.  The 
pericardial  cavity  was  almost  entirely  obliterated  by  fibrous  adhesions.  The  main 
branches  of  the  oulmonarj-  arteries  were  not  obstructed.  The  blood  in  the  right 
heart  chambers  was  dark  red,  almost  black,  fluid  and  abundant.  The  blood  did 
not  clot  readily  when  it  left  the  vessels.  The  medial  surface  of  the  left  lung 
was  adherent  to  the  pericardial  sac  by  a  few  fibrous  strands. 
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There  was  <mly  adipose  tissue  in  tlie  tliymic  Ixxly.  I'he  thyroid  gland  was". 
about  twice  tlie  normal  size,  symmetrical  and  pale  brown-purple,  and  in  surface 
made  by  sectioning  there  was  an  abundance  of  colloid  material  and  clumps  of  old 
fibrous  tissue  in  irregular  regions  from  2  to  6  mm.  in  diameter. 

In  the  lining  of  the  aorta  there  were  bright  yellowish  orange,  irregular  ele- 
vations and  some  that  were  gray,  involving  about  one  half  of  the  thoracic 
portion  and  three  fourths  of  the  a])dominal  portion.  Transverse  superficial  ridges 
were  present  in  tlie  iiiiiii.y  of  tlie  renal  arteries.  The  lining  of  the  inferior  vena 
cava,  iliac  or  renal  veins  was  unchanged.  I  he  loose  retroperitoneal  tissues 
were  gelatinous  and  greenish  yellow  from  the  fluid  in  tliem. 

The  cortices  of  the  suprarenal  glands  were  mottled  orange-yellow  and  red. 
The  kidneys  were  about  the  normal  shape.  Surfaces  made  by  sectioning  were 
purple ;  the  medulla  was  much  darker  than  the  cortex,  and  a  moderate  amount  of 
bloody  fluid  appeared  on  the  surfaces.  The  cortical  markings  were  distinct. 
Noteworthy  changes  had  not  occmred  in  the  renal  pelves  or  ureters. 

The  lining  of  the  esophagus  was  smootii  and  light  gray  purple.  The  tracheo- 
bronchial lymph  glands  were  dark  purple  to  lilack  and  formed  a  soft  mass  caudad 
to  the  bifurcation  of  the  trachea,  triangular  and  each  side  aliout  5  cm.  long. 
Surfaces  made  by  sectioning  were  moist  and  dark  purple. 

In  the  main  portion  of  the  pulmonary  artery  and  the  main  branches  there 
were  bright  yellowish   orange  plaques,   involving  about  one  third   of  the   lining. 

Stringy  fibrous  adhesions  were  seen  between  the  diaphragmatic  surface  of  the 
right  lung  and  the  diaphragm.    The  right  lung  weighed  215  Gm.,  the  left  175  Gm. 

A  yellow,  watery  fluid  was  present  in  the  fibrous  adhesions  in  the  pericardial 
sac  at  the  base.  The  heart  with  the  pericardial  sac,  but  with  most  of  the  extra- 
pericardial  adipose  tissue  removed,  weighed  330  Gm.  The  pulmonic  ring  was 
8  cm.  in  circumference.  The  cusps  were  normally  thin.  The  cavity  of  the  right 
ventricle  from  the  apex  to  the  pulmonic  ring  was  about  9  cm.  long.  The 
trabeculae  carneae  of  the  right  ventricle  were  much  larger  and  firmer  than  those 
of  the  left,  and  averaged  from  2  to  4  mm.  in  diameter,  whereas  those  in  the  left 
ventricle  were  slender.  The  wall  of  the  pulmonary  conus  in  front  was  7  mm. 
thick.  The  front  wall  of  the  right  ventricle,  exclusive  of  the  trabeculae  carneae, 
was  about  6  mm.  thick ;  at  the  apex  from  2.5  to  3  mm.  The  tricuspid  ring  was 
13  cm.  in  circumference.  A  foramen  ovale  was  not  present.  Surfaces  made  by 
sectioning  the  front  wall  of  the  right  ventricle  were  composed  of  large  regions 
of  brown  moist  myocardium.    In  other  places  the  myocardium  was  brown  and  dry. 

Orange-yellow,  irregular,  soft,  slightly  elevated  regions,  similar  to  those  in 
tlie  main  branches,  were  present  in  the  lining  of  the  branches  of  the  third  and 
fourth  divisions  of  the  pulmonary  arteries.  The  lungs  were  crepitant  through- 
out. At  the  apex  of  the  left  lung  there  was  a  thin  scar  in  the  pleura.  The  lung 
tissue  was  inelastic,  but  the  lungs  partly  collapsed  after  they  were  opened.  The 
course  of  some  of  the  second  and  third  divisions  of  the  pulmonary  artery  was 
slightly  tortuous.  The  circumference  of  the  main  branch  to  the  left  lung  was 
2.5  cm.,  of  the  first  divisions  1.5  cm.  The  total  pulmonary  arterial  vascular  bed 
did  not  appear  to  be  greater  than  usual.     The  pulmonary  veins  were  unchanged. 

The  mitral  ring  was  10  cm.  in  circumference,  the  aortic  6.5.  The  mouths  of 
the  coronary  arteries  were  patent.  The  lining  of  the  left  circumflex  branch  was 
light  gray  and  smooth.  The  right  coronary  artery  was  almost  twice  as  large 
as  the  left,  its  lining  everywhere  smooth. 
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The  spleen  weighed  255  Gm.  The  connective  tissue  of  the  gastrohepatic 
ligament  was  Hght  yellowish  green  and  markedly  edematous.  The  biliary  lymph 
glands  were  gray-yellow,  and  very  wet,  and  some  were  about  2.5  cm.  long. 
The  lining  of  the  portal  vein  was  smooth  and  gray-white,  that  of  the  hepatic 
artery  intact.  The  lining  of  the  common,  cystic  and  hepatic  bile  ducts  and  of 
the  gallbladder  was  normally  trabeculated  and  light  brown.  The  gallbladder 
wall  was  from  three  to  four  times  normal  thickness.  The  lower  fifth  of  the  front 
of  the  liver  was  lirm  from  gray-white  stellate  scars  in  the  capsule.  Surfaces  made 
bv  sectioning  the  liver  were  moderatelv  bloodv,  moist  and  mottled  light  brown  and 
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Fig.  1. — The  marked  diminution  of  the  lumens  of  the  smaller  pulmonary 
arteries,  due  to  extensive  proliferation  of  fibrous  tissue  in  the  intimal  and  sub- 
intimal  layers,  is  characteristically  illustrated.     Magnification  X  140. 

brown  purple  to  almost  black  in  the  upper  part  of  the  right  lobe.  The  lobules 
were  coarse.  There  w-as  a  marked  increase  in  fibrous  tissue  in  the  periportal 
spaces.  The  liver  weighed  1,040  Gm.  The  scars  in  the  capsule  did  not  extend 
into  the  liver. 

In  the  stomach  there  was  about  ICX)  cc.  of  light  green  semisolid  material 
mixed  with  mucus.  The  lining  was  generally  pink  and  normally  rugate.  The 
pancreas  was  light  purple  on  surfaces  formed  by  cutting.  Its  duct  was  normally 
translucent.  There  were  a  few  transverse  wrinkles  in  the  lining  of  the  splenic 
artery.     The  lining  of  the  lower  half  of  the  rectum  was  light  gray. 
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flisloloijx. — 111  tlic  microscopic  preparations  of  tlic  dorsal  portion  of  the  n])pcr 
lobe  of  tlie  riglit  lung,  stained  with  hematoxylin  and  eosin,  most  of  the  alveoli 
were  empty.  The  alveolar  walls  were  thin  in  a  few  places,  but  in  others  about 
normal  thickness;  the  capillaries  were  tilled  with  erythrocytes.  In  the  arteries 
from  0.25  to  0.5  mm.  in  diameter,  the  intimal  and  siibintimal  coats  were  thick- 
ened by  fibrous  connective  tissue  so  tliat  they  were  from  two  to  three  times  as 
thick  as  the  middle  muscular  coat,  diminishing  the  lumens,  most  of  which  were 
eccentric,    to   about    one   sixth   or   one  seventh    of   the   greatest   diameter   of    the 


Fig.  2. — The  striking  microscopic  alteration  in  primary  sclerosis  of  the  pul- 
monary artery  and  its  branches  is  represented  by  the  changes  of  this  arteriole ; 
everywhere  throughout  the  lungs,  there  are  arterioles  with  lumens  correspondingly 
reduced,  and  occasionally  some  are  found  which  are  obliterated  by  thrombi. 
^Magnification  X  350. 


vessel.  This  fibrous  tissue  in  most  places  was  slightly  vacuolated.  The  media 
in  most  of  the  arteries  was  about  the  same  thickness  throughout.  The  adventitia 
was  composed  of  loose  fibrous  tissue.  The  lumens  of  the  arterioles  (precapil- 
lary arterioles)  were  considerably  more  diminished  than  those  of  the  larger 
arteries  (figs.  1  and  2).  Round  cell  infiltrations  were  not  observed  in  the  walls 
of  the  arteries  and  perivascular  tissues.  In  a  few  of  the  arterioles,  organized 
thrombi  completely  or  partially  filled  the  lumens.     Moderate  coal  pigmentation  of 
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the  peribronchial  tissues  was  present.  The  hnnens  of  most  bronchi  were  empty, 
and  the  mucous  membrane  was  normally  thin.  Some  of  the  alveoli  in  the  dorsal- 
most  parts  of  the  lung  were  collapsed. 

In  sections  stained  with  Weigert's  elastic  tissue  stain,  the  amount  of  elastic 
tissue  varied  considerably.  In  the  larger  branches  where  the  lumen  was  eccentric 
the  thin  portion  of  the  intimal  and  subintimal  layers  was  rich  in  elastic  fibers, 
whereas  in  the  thicker  portions  there  were  only  thin  strands.  In  the  precapil- 
lary arterioles  elastic  tissue  was  sparse ;  in  fact,  there  was  none  in  many  such 
vessels  internal  to  the  media.  In  the  pulmonary  veins  important  changes  had  not 
occured. 

In  the  dorsal  and  ventral  portions  of  each  lobe  and  the  middle  of  each  lobe, 
the  changes  were  as  extensive  as  in  the  right  upper  lobe,  the  only  difference 
being  that  dorsally  there  was  slight  atelectasis,  and  in  the  \entral  portion  dis- 
tention of  the  alveoli. 

The  yellowish  brown  elevated  regions  in  the  intima  of  the  pulmonary  artery 
were  like  those  in  the  main  portion. 

In  sections  of  the  lung  and  pulmonary  arteries  stained  with  sudan  111,  fat 
was  found  in  the  larger  branches  in  the  intima,  but  there  was  practically  none 
in  the  precapillary  arterioles. 

In  sections  of  the  liver,  the  central  jxirtions  of  most  lobules  were  made  up 
of  dilated  vascular  spaces  and  extensive  destruction  of  hepatic  cords  was  observed. 
Noteworthy  changes  had  not  occurred  in  the  periportal  spaces. 

In  the  wall  of  the  right  ventricle  at  the  pulmonary  conus  there  was  considerable 
edema  of  the  interstitial  tissues.  In  a  few  regions  near  places  where  the  myo- 
cardial fibers  had  almost  disappeared,  there  was  a  moderate  infiltration  of 
plasma  cells,  a  few  round  cells  and  polymorphonuclear  leukocytes.  Striation  of 
most  of  the  muscle  cells  was  indistinct.  The  brown  pigment  close  to  the  nuclei 
was  sparse.  In  the  back  wall  of  the  right  ventricle  there  were  a  few  regions  in 
the  myocardium  from  one  half  to  one  third  of  the  size  of  a  low  power  field,  in 
which  the  muscle  bvmdles  were  thin  and  separated  by  fibrous  tissue  and  an 
abundance  of  pink  granular  material.  The  intima  of  some  of  the  arterioles  was 
slightly  thickened,  in  some  places  equaling  the  media,  but  nowhere  was  there 
diminution  of  the  lumen  similar  to  that  in  the  vessels  of  the  lungs.  In  this  part 
of  the  heart  there  was  an  abundance  of  brown  pigment  in  muscle  cells  near 
nuclei.  In  the  adventitia  of  the  arterioles  and  perivascular  tissues  noteworthy 
changes  had  not  occurred. 

In  the  thyroid  gland  most  of  the  alveoli  were  filled  with  colloid-like  material, 
a  few  of  them  empty  and  small.  The  epithelium  of  most  alveoli  was  in  a  single 
layer,  but  in  a   few  places  it  was  from  two  to  three  layers  deep. 

In  the  suprarenal  glands  engorgement  of  the  capillaries  was  seen,  with 
erythrocytes  and  slight  thickening  of  the  walls  of  some  of  the  veins,  chiefly 
the  adventitia. 

In  the  kidneys  most  of  the  glomeruli  were  intact.  The  capsules  were  thin 
and  tufts  engorged  with  red  cells.  In  the  larger  arteries  at  the  junction  of 
cortex  and  medulla  the  intima  was  slightly  thickened  with  fibrous  tissue.  The 
intima  of  the  larger  arterioles  in  the  cortex  was  not  changed.  About  one 
glomerulus  in  fifty  was  completely  hyalinized  and  shrunken.  In  the  medulla 
there  was  marked  engorgement  of  the  veins. 
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SIMMARV 

Clinically,  (he  illness  of  this  patient  corresponded  closelv  with  those 
cases  (lescril)ed  hy  Posselt  and  I£p])in.L;er.  Cyanosis  was  present  for 
four  years,  hut  evidence  of  myocardial  insufticiency  did  not  heconie 
conspicuous  until  eii,dit  months  hetore  death.  The  cvanosis  was  never 
as  severe  as  in  Ayerza's  disease.  Hypertrophy  of  the  right  ventricle  was 
demonstrated  four  years  hefore  death.  lulema  of  the  suhcutaneous 
tissues  appeared  eight  months  hefore  death,  hut  shortness  of  hreath  was 
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Fig.  3. — Roentgenogram  made  nine  days  before  death ;  at  this  time  cyanosis, 
subcutaneous  edema  and  shortness  of  breath  were  pronounced ;  enlargement  of 
the  heart  to  the  right,  clear  lung  fields  and  bowing  in  the  upper  half  of  the 
pulmonary  and  left  auricular  areas  are  the  outstanding  characteristics. 


never  proportionate  to  the  edema  or  cyanosis.     This  illness,  as  in  many 
of  the  other  studies,  was  confused  with  mitral  stenosis. 

The  lung  fields  during  the  period  of  maximum  shortness  of  breath 
and  cyanosis  were  clear  in  roentgenograms  (fig.  3).  The  outline  of  the 
left  auricle  indicated  that  this  portion  of  the  heart  was  not  enlarged. 
These  observations  are  inconsistent  with  mitral  stenosis  or  other  valvular 
or  myocardial  diseases  of  the  left  side  of  the  heart  when  the  luyocardium 
is  obviously  inadequate. 
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The  chest  was  not  enlarged,  which  helped  to  exclude  hypertrophic 
emphysema  of  the  lungs.  The  excursion  of  the  lungs  posteriorly  was 
about  2  cm.,  and  roentgenograms  did  not  show  any  evidence  of  extensive 
pleural  adhesions. 

Development  of  the  disease  insidiously,  following  a  severe  pulmonary 
infection,  when  the  patient  was  Z2  years  old,  excluded  congenital  heart 
disease. 

Posselt  described  spasmodic  severe  thoracic  pain  resembling  that  of 
angina  pectoris  but  usually  in  the  right  side.  Four  years  before  death, 
thoracic  pain  was  present  in  our  patient  somewhat  resembling  the 
paroxysms  of  angina  pectoris,  occurring  during  exertion,  and  she  "would 
have  to  stop  walking."  At  that  time  a  diagnosis  of  acute  pleuritis  was 
made. 

Polycythemia  is  an  unimportant  clinical  feature  of  the  condition 
described  by  the  Germans.  Two  blood  coimts,  in  1922  and  1925. 
respectivel}-.  demonstrated  a  secondary  anemia  and  leukopenia.  During 
the  terminal  period  the  red  blood  cells  numbered  6.080.0CX),  the  hemo- 
globin content  was  85  per  cent  (Dare)  and  the  white  blood  cells  num- 
bered 7,000. 

Summary  of  Morbid  Alterations. — The  marked  diminution  of  the 
channels  of  the  pulmonary  arterioles  (figs.  1  and  2),  present  in  all  parts 
of  both  lungs,  was  due  to  intimal  and  subintimal  proliferation  of  fibrous 
tissue  in  which  there  were  retrogressive  changes,  without  cellular  exu- 
date, resembling,  therefore,  senile  arteriosclerosis.  Similar  alterations 
were  present  in  the  bronchial  arterioles,  but  to  only  a  slight  degree. 
The  long  continued  lessened  flow  of  blood  through  the  lungs  had 
resulted  in  atrophy  of  the  walls  and  diminution  in  the  cavities  of  the 
left  auricle  and  ventricle ;  in  the  latter  the  trabeculae  carneae  were 
small. 

The  caliber,  walls  and  mouths  of  the  pulmonary  veins  had  not 
changed  anywhere.  Some  authors  have  described  stenosis  of  the  ptil- 
monary  veins  as  the  alteration  which  causes  hypertrophy  of  the  right 
ventricle  and  sclerosis  of  the  pulmonary  artery.  By  others  it  is  believed 
that  the  diminution  of  the  circumference  of  the  larger  pulmonary  veins 
is  due  to  atrophy  of  disuse. 

The  only  thoracic  deformity  was  a  slight  scoliosis,  the  deviation  from 
the  midline  to  either  side  being  only  a  few  centimeters. 

The  fibrous  adhesions  in  the  pleural  cavities  were  less  extensive 
than  those  commonly  found  in  bodies  in  which  cardiac  alterations  are 
not  observed.  It  is  estimated  that  only  one  fifth  of  the  pleural  cavities 
was  obliterated  by  fibrous  adhesions. 

Hypertrophic  emphysema,  or  genuine  emphysema  of  Kaufmann,  is 
the  only  form  of  pulmonary  emphysema  that  is  a  primary  cause  for 
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lui)ci"lr()])liy  of  the  ris^lit  \ciilriclc.  C\)ni])ens.-il()n-  and  senile  eniplnsenia 
are  associated  with  a  larj^e  rii;ht  heart  only  when  other  eonchtions,  such 
as  I)ronchiectasis  and  bronchial  asthma,  are  present.  In  medical  litera- 
ture, the  term  emphysema  of  the  lun.L^^s  is  used  fre(|uently  without  the 
type  heini:^  (|ualified.  It  is  well  known  to  i)atholoi^ic  anatomists  that 
hypertrophic  emphysema  is  an  anatomic  entity  and  the  one  form  of 
emphysema  that  is  characteristically  associated  with  hypertrophy  of  the 
riyht  ventricle  and,  durinj,^  life,  with  cyanosis  and  cardiac  insufficiency. 
The  lun<,^s  in  oiu"  case  were  still  somewhat  elastic,  colla])sin,c;  considerably 
after  removal  from  the  body.  Coal  pii;nientation  was  marked  in  all 
parts,  another  indication  that  most  of  the  alveolar  walls  were  still  intact. 
The  luni,^s  were  practically  l)kH)dless  and  the  ri}.,dit  weighed  215  Gm.,  the 
left  175  (im.,  which  is  additional  evidence  against  hypertrophic  emphy- 
sema, in  which  disease  the  lungs  usually  weight  from  800  to  1.000  Gm., 
each.  Posselt  and  Eppinger  called  attention  to  the  paleness  and  blood- 
lessness  of  the  lungs  in  ])rimary  sclerosis  of  the  ])ulmonary  artery, 
which  were  two  characteristics  of  the  lungs  of  this  bodv. 

The  wall  of  the  right  ventricle  was  hypertrophied,  especially  the 
pulmonary  conns  and  the  trabeculae  carneae.  The  circumference  of  the 
pulmotiary  ring  and  artery  was  not  increased.  The  circumference  of 
the  main  portion  of  the  right  coronary  artery  was  twice  as  great  as  that 
of  the  left.  The  scars  of  the  myocardium  of  the  right  ventricle  were 
most  numerous  in  the  front  wall.  Some  resembled  healed  Aschoff 
bodies. 

The  changes  in  the  aorta  and  its  main  branches  were  not  more  than 
are  frequently  found  in  early  adult  life.  Sclerosis  was  present  in  the 
small  arteries  of  the  kidneys,  myocardium,  spleen  and  other  organs, 
btit  only  in  a  slight  degree. 

The  spleen  is  enlarged  in  Ayerza's  disease.  The  spleen  in  this 
patient  was  never  palpated  during  life,  and  the  slight  increase  in  weight 
(spleen  225  Gm.)  is  explained  by  passive  hyperemia. 

A  large  part  of  the  pericardial  sac  was  obliterated  by  fibrous 
adhesions,  but  the  sac  was  not  adherent  to  the  chest  wall  or  to  the 
lungs,  except  by  a  few  fibrous  adhesions.  We  do  not  believe  that  this 
alteration  accoiuits  for  much  of  the  cardiac  enlargement,  because  when 
enlargement  of  the  heart  is  due  to  obliteration  of  the  pericardial  sac 
the  left  ventricle  is  preponderately  enlarged,  and  the  degree  of  change 
present  in  our  case  is  frequently  found  at  autopsies  when  there  is  not 
anv  demonstrable  cardiac  enlargement.^' 


15.  Fatty  changes  and  sclerosis  of  the  pulmonary  artery  are  frequently  found 
at  necropsies.      They  are  most  extensive  when  there   is   obstruction   to  the   pul- 
(Foofuntc   cnnt'uuicd  on   folhrwiuf/  page) 
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Etiology. — A  specific  etiologic  factor  was  not  demonstrated  by  our 
examination.  Gross  or  microscopic  changes  characteristic  of  syphihs 
were  not  found,  and  unfortunately  a  Wassermann  test  was  not  per- 
formed during  Hfe. 

The  patient  sufifered  from  two  severe  infectious  diseases,  rheumatic 
fever  at  8  years  and  influenza  at  32.  The  obhterative  pericarditis  and 
fibrous  myocarditis  may  be  attributed  to  the  former.  The  patient 
stated  emphatically  that  the  last  illness  came  on  insidiously  after  influ- 
enza and  pneumonia.  This  association  is  important  because  Le  Count  ^'^ 
demonstrated  that  one  of  the  characteristic  anatomic  changes  of  influenza 
during  the  epidemic  of  1917-1919,  was  necrosis  of  the  pulmonary  capil- 
laries. Others  ^"  have  emphasized  the  relation  of  arteriosclerosis  to 
infectious  diseases. 

CONCLUSIONS 

The  clinical  and  anatomic  characteristics  of  primary  sclerosis  of  the 
pulmonary  artery  are  described,  and  a  report  is  made  of  one  case  that 
the  authors  believe  is  typical  of  this  disease. 

Even  though  primary  sclerosis  of  the  pulmonary  arteries  is  a  rare 
disease,  its  anatomic  and  clinical  manifestations  are  so  characteristic 
that  it  should  be  recognized  during  life,  if  it  is  borne  in  mind  when 
search  is  being  made  for  the  catise  of  enlargement  of  the  right  side  of 
the  heart. 

Ayerza's  disease  has  not  been  defined  clinically  and  anatomically  as 
characteristically  as  primary  sclerosis  of  the  pulmonary  arteries.  Some 
of  the  cases  reported  as  Ayerza's  disease  resemble  the  latter  disease,  but 
others  are  obscured  by  extensive  alterations  in  the  lungs  and  by  associ- 
ated cardiac  disease. 
October   11.   1926. 


monary  circulation.  This  form  of  sclerosis  is  named  secondarj-  sclerosis  of  the 
pulmonary  artery  by  Posselt.  Following  the  increased  number  of  reports  of  the 
two  conditions  described  here,  cases  were  reported  of  chronic  pulmonary  and 
cardiac  diseases  associated  with  sclerosis  of  the  pulmonary  artery  (presumably 
secondary  to  obstruction  of  the  pulmonary  circulation),  and  the  sclerosis  was  made 
the  cause  for  many  of  the  cardiac  symptoms  during  life.  The  German  authors 
have,  therefore,  emphasized  the  importance  of  excluding  from  the  group  of 
"primary  sclerosis  of  the  pulmonary  artery,"  all  cases  in  which  pulmonary, 
cardiac  or  thoracic  diseases  are  present  which  may  obstruct  the  pulmonary  circu- 
lation. 

16.  Le  Count,  E.  R. :  Disseminated  Xecrosis  of  the  Pulmonary  Capillaries 
in  Influenzal  Pneumonia,  J.  A.  M.  A.  72:1519-1520  (May  24)  1919;  Pathologic 
Anatomy  of  Influenzal  Bronchopneumonia,  ibid.  72:650-652  (March  1)   1919. 

17.  Posselt  (footnote  3).  Jores,  L. :  Arterien,  Handbuch  der  speziellen 
pathologischen   Anatomic   und   Histologic.   Berlin.   Julius    Springer.    1924,   vol.   2. 
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LiaKOCN'TI-LS     AXI)     I.AC'IATK  )N 
V.    !•:.     l-.M.MI'L 

This  is  a  report  (if  stiulics  hy  \'.  K.  iunnu'l,  il.  L.  Woatliorfnrd  and  M.  H. 
Streicher  on  the  relation  of  leukocytes  to  lactation.  Contrary  to  prevalent 
statements  tiiat  no  definite  leukocyte  reaction  occurs  in  relation  to  the  activities 
of  the  mammary  gland,  the  results  obtained  demonstrate  a  pronounced  leukopenia 
during  active  nursing  in  the  albino  rat.  The  results  of  a  comparative  study 
with  reference  to  numerical  neutrophilic  and  lymphocytic  changes,  lymphocytic 
azurophil  granulation,  erythrocytic  reticulation,  and  polychromasia  indicate 
ftmdamental   differences   between   tliis   leukopenia   and   that  of  inanition. 

A  quantitative  study  of  leukocytic  elements  within  the  mammary  tissues 
demonstrates  an  increased  passage  of  lymphoid  cells  into  the  mammary  alveoli 
and  of  neutrophils  into  the  ducts  in  correlation  witli  the  circulatory  leukopenia. 

These  correlated  changes  within  tiie  circulation  and  the  mammary  gland 
emphasize  the  role  of  leukocytes  in  colostrum  and  milk  formation.  Recent 
investigations  demonstrating  the  fundamental  importance  of  colostrum,  on  the 
one  hand  (Theobald  Smith),  and  leukocytic  secretions  in  growth  (Carrel),  on 
the  other,  together  with  evidence  indicative  of  bactericidal  properties  in  milk 
(Hanssen),  lend  increased  significance  to  this  participation  of  leukocytes  in 
mammary  activity. 

(The  complete  article  is  puldish-.-d  in  tlie  .liiicricim  Journal  of  Anatomy. 
38:1,  1926.) 

DISCUSSIOX 

D.  J.   Davis:     Is   there   a   constant   leukocyte  content   of   the   milk  of  rats? 
V.  E.   Emmel:     Apparently  not. 
October   11,   1926. 


CARCINOID     OF     THE     APPENDIX     VERMIFORMIS 

(by    title) 

R.     S.     LEADINGHAM 

From  the  Department  of  Pathology,  Emory   University 

Carcinoid  of  the  appendix  has,  until  recently,  been  considered  rare.  Because 
of  the  increasing  practice  of  examining  histologically  tissues  removed  by  opera- 
tion, this  tumor  is  being  found  more  frequently. 

It  is  relatively  benign,  occurs  as  a  small,  circumscribed,  firm  tumor  within 
the  lumen  of  the  appendix  or  as  an  infiltrating  growth  along  the  entire  length. 
It  usually  is  confined  to  the  mucosa  and  submucosa,  seldom  invades  the  muscu- 
laris  and  rarely  penetrates  the  serosa.  Its  presence  may  be  determined  only 
by  microscopic  examination. 

The  nature  of  the  tumor  has  occasioned  considerable  discussion.  Some 
claim  that  the   small,  pale,   spheroid   cells   characterizing  most  of  the  growths 


Fig.  1. — Carcinoid  of  tlie  appendix. 
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Fig.  2. — Carcinoid  of  the  appendix. 
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suggest  ondtillulial  ralluT  (liaii  opillu'lial  diij^in.  1  lowovcr,  the  presence  of 
columnar  cells  and  the  alveolar  arrangement  liave  led  many  to  regard  tliem 
as   slow  growing  carcinomas. 

The  tumor  here  reported  was  removed  incidentally  during  an  operation  for 
removal  of  an  ovarian  cyst,  and  was  overlooked  in  the  operating  room  and 
laboratory   until    microscopic   sections    were   examined. 

The  tumor  was  7  mm.  long,  and  3  nnn.  wide.  It  obliterated  the  lumen,  and 
extended    .i    nnn.    beyond    the    wall. 

There  were  plaques  of  small,  pale,  spherical  cells,  and  ill-defined  acini, 
lined  by  cells  of  the  columnar  type.  They  were  separated  by  a  dense  connective 
tissue  stroma,  in  which   focally  were  a   few   round  cells. 

The  tumor  was  obtained  from  the  surgical  service  of  Dr.  W.  S.  Goldsmith. 

October   11,   I92b. 


rili:     X()|<.M.\L    BACTr:RICIDAL    MECHANISM     OF     THE 
GASTK(  )-INTI':STINAL    TRACT 

PKi:.SII)EXTI.\L     .\I)I)RESS 

LLO^D     ARXOLI) 

Some,  of  the  results  of  this  study  can  be  summarized  briefly  as  follows : 

By  operative  procedures  certain  segments  of  the  small  intestine  are  fixed 
to  the  anterior  abdominal  wall  in  such  a  way  that  material  can  ])e  obtained 
for  study. 

The  normal  reaction  of  the  content  of  the  duodenum  and  upper  part  of  the 
jejunum  is  slightly  acid  (pn  from  5.2  to  6.5).  When  this  reaction  is  made 
alkaline,  there  is  a  change  from  the  usual  obligate  bacterial  flora  to  a  fecal 
type.  The  normal  hydrogen-ion  concentration  of  the  content  of  the  duodenum 
and  jejunum  seems  to  depend  to  a  great  extent  on  the  normal  gastric  secretion. 

Some  of  the  nutritional  disturbances  have  been  explained  on  the  basis  of 
this  bactericidal  property  of  the  upper  part  of  the  small  intestine.  Moro's 
endogenous  infections  in  infants  were  given  particular  attention,  and  the 
beneficial  results  that  have  followed  the  ingestion  of  protein  milk,  buttermilk, 
lactic  acid  milk,  hydrochloric  acid  milk  and  all  such  acid  buffered  foods  are 
•■egarded  as  influencing  to  a  great  extent  the  duodenal  function  of  the  infant. 

Bacteria  introduced  into  the  dog's  stomach  with  alkaline  buffered  milk  reach 
the  cecum  in  large  numbers  during  a  relatively  long  period.  When  the  same 
bacteria  are  given  by  mouth  in  acid  buffered  milk,  they  sometimes  reach  the 
cecum,  but  in  small  numbers,  and  during  a  relatively  short  period.  Bacteria 
introduced  into  the  stomach  in  an  acid  buffered  aqueous  solution  seldom  reach 
the  cecum.  When  suspended  in  alkaline  buffered  aqueous  solution,  the  bacteria 
reach  the  cecum  in  almost  the  same  concentration  as  the  original  ingested 
suspension.  Perhaps  the  "auto-disinfecting"  mechanism  of  the  upper  part  of 
the  small  intestine  is  dependent  on  acid  buffered  material.  This  reaction  is 
insured  in  the  healthy  animal  by  the  normal  gastric  secretion.  When  neutral 
or  alkaline  buffered  material  enters  the  duodenum,  the  bactericidal  power  is 
lost  and  the  bacterial  content  of  such  material  reaches  the  cecum. 
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As  a  result  of  a  statistical  study  of  the  diarrheal  death  rate  in  infants  under 
5  years  of  age  in  New  York  city,  it  seems  that  one  of  the  probable  factors 
in  the  increased  resistance  of  young  infants  to  diarrhea  is  the  extensive  use 
of  acid  buffered  foods  during  the  last  decade,  as  suggested  by  Finkelstein  and 
others. 

Some  evidence  has  been  presented  to  show  that  mice  are  rendered  more 
susceptible  to  infection  by  mouth  of  certain  paratyphoid  bacteria  when  fed  on 
a  diet  that  contains  a  relative  large  amount  of  alkaline  buflfered  material.  Mice 
fed  on  a  diet  that  contained  much  less  alkaline  bufifered  substances  have  a 
greater  resistance  to  the  same  dose  of  the  bacteria. 

It  seems  from  these  results  that  the  normal  bactericidal  mechanism  of  the 
gastro-intestinal  tract  plays  a  major  role  in  the  susceptibility  or  resistance 
(nonspecific)   of  the  host  to  certain  enteric  infectious   diseases. 

November  8,   1926. 


MESENTERIC    CYST    OF    THE    JEJUNUM 
BERNARD     PORTIS 

From  the  Xclsoii  Morris  Memorial  Institute  for  Medical  Research  and  the  Surgical   Dcpartiiwiit 
of  the  Michael  Reese  Hospital,    Chicago 

Cysts  of  the  mesentery  of  the  small  intestine  are  comparatively  rare  and 
still  less  frequently  produce  clinical  symptoms.  The  cyst  of  the  jejunum 
described  here  caused  intestinal  obstruction.  There  were  several  other  con- 
genital abnormalities. 

Cystic  tumors  of  the  peritoneum  may  be  lymphatic  or  cliylous,  enteric  or 
urogenital,  or  they  may  be  dermoids  and  teratoids. 

The  chylous  cysts  are  large,  single  or  multilocular  tumors,  or  numerous 
small  swellings  of  the  mesentery,  omentum,  intestinal  wall  or  retroperitoneal 
region.  They  contain  clear  fluid,  chyle  or  inspissated  fatty  material,  and  often 
blood.  The  walls  are  fibrous  tissue  with  many  round  cells  or  lymph  follicles 
and  often  dilated  lymph  spaces.  Smooth  muscle  tissue  may  be  present  as  in 
enteric  cysts,  and  there  may  be  a  lining  endotlielium.  Giant  cells  may  form 
about  the  fatty  detritus. 

The  enteric  cysts  are  either  single  or  multiple,  large  or  small,  usually  along 
the  lower  ileum,  in  the  wall  of  the  intestine  at  the  place  of  a  Meckel's  diver- 
ticulum, in  the  mesentery  or  near  the  navel.  When  originating  within  the 
muscular  wall  of  the  intestine  they  remain  attached  to  the  convex  side  or 
project  into  the  mesentery.  They  contain  mucilaginous,  colorless,  yellow  or 
brown  fluid.  The  wall  resembles  that  of  the  intestine  and  may  contain  smooth 
muscle,  mucosa,  crypts,  lymphoid  tissue  and  a  lining  of  cylindric,  cuboidal  or 
stratified  epithelium,   sometimes   papillar}-. 

The  urogenital  cysts  are  large,  single,  multiple  or  multilocular  and  involve  the 
mesentery  and  adjacent  organs  or  extend  into  the  pelvis.  They  occur  chiefly 
in  adult  women,  and  contain  brown  serous  fluid  with  pseudomucin.  The  wall  is 
fibrous  tissue  with  a  cylindric  or  cuboidal  epithelial  lining,  and  there  may  be 
suprarenal   cortex   or   tissue   resembling  embryonal   kidney. 

The  dermoid  cysts  are  rare. 

Report. — A  girl,  aged  5^2  years,  entered  the  Michael  Reese  Hospital  on 
Aug.  11,  1926,  service  of  Dr.  Julius  Hess,  with  abdominal  pain  of  eight  weeks' 
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(luratidii,  Idss  of  wi'i.ulil  and  apptiitc.  and  cimslipatitin.  Tlu'  alxlmniiial  pain, 
Idcati'd  just  hrlow  the  iiavcl,  lrr(|iK'iitly  scvrri',  and  cramplikc  in  character, 
usually  occurred  alter  catinj;  and  continued  for  from  fifteen  minutes  to  several 
hours.  Loss  of  a])petite,  weigiit  and  strength  followed,  constipation  was  marked 
and  vomiting  occurred  several   times. 

The  essential  changes,  physically,  concern  the  distended  and  resistant 
abdomen.  A  cystic  tender  tumor  mass  was  palpated  in  the  lower  right 
quadrant.  Peristalsis  was  not  noted  at  first,  hut  on  the  following  day  some 
was  noted  in  the  upper  right  quadrant.  The  von  Pirquet  and  Mantou  tuber- 
culin tests  gave  negative  reactions.  Among  the  diagnoses  considered  were 
tuberculous   peritonitis,   Meckel's   diverticulitis   and   atypical   appendicitis. 

Koentgen-ray  examination  of  the  chest  and  abdomen  did  not  disclose  any 
changes  excepting  an  abnormal  fixation  of  the  cecum  and  ascending  colon  in 
the    liver    region,   with    an    irregularity    of    the    cecum    that    suggested    a    tumor. 

There  was  a  mild  secondary  anemia;  the  leukocytes  nuinbered  11,200,  the 
urine  contained  acetone  but  not  albumin,  and  the  feces  did  not  contain  blood. 

The  child,  when  seen  again  on  August  17,  had  symptoms  of  intestinal  obstruc- 
tion, and  an  operation  was  advised.  With  local  anesthesia  a  right  pararectal 
incision  was  made,  and  a  tense  cystic  tumor  mass  was  found.  Ethylene  anes- 
thesia was  then  given  because  of  the  tumor  size.  The  incision  was  enlarged, 
and  the  tumor  mass,  about  10  by  8  by  6  cm.,  was  removed  from  the  abdomen. 
It  lay  in  the  mesentery  of  the  jejunum,  the  jejunum  in  front  like  a  taenia  coll. 
The  intestine  on  the  cyst  was  almost  collapsed.  The  bowel  was  resected 
proximal  and  distal  to  the  tumor,  and  the  ends  closed  and  inverted.  The 
tumor  was  then  amputated  at  its  mesenteric  attachment,  care  being  taken  not 
to  interfere  with  the  blood  supply.  In  removing  the  tumor,  one  of  the  cysts 
was  opened  and  a  yellow  gray,  odorless  fluid  escaped.  The  two  ends  of  the 
intestine  were  united  by  a  lateral  anastomosis  and  the  mesentery  was  sutured 
so  as  to  prevent  pocket  formation. 

The  report  from  the  pathologic  laboratory  revealed  the  following :  In  a 
piece  of  small  intestine,  between  the  folds  of  the  attached  mesentery,  were 
four,  fluid  containing,  communicating  cysts,  from  2  to  4  cm.  in  diameter. 
Another  large  cyst  which  had  been  opened  was  5  by  4  cm.  The  wall  was  about 
1  mm.  thick.  The  inner  surface  was  corrugated  by  branching  strands  of  yellow 
gray  tissue.  The  cysts  were  all  close  to  the  bowel.  The  outer  surface  of 
the  cyst  was  dark  red.  The  cyst  wall  was  composed  of  fibrous  tissue  with 
small  bundles  of  smooth  muscle  widely  separated.  There  was  no  recognizable 
cellular  lining.  In  the  wall  were  a  number  of  dilated  lymphatics.  The  outer 
portion  of  the  cyst  wall  was  directly  continuous  with  the  connective  tissue  of 
"he  outer  surface  of  the  intestine.  The  pathologic  diagnosis  was  "lymphogenous 
cyst  of  the  mesentery." 

The  condition  of  the  patient  was  improved  after  the  operation.  Cereals 
were  given  the  following  day.  However,  attacks  of  vomiting  appeared,  the 
child  growing  rapidly  worse,  and  death  occurred  the  third  day  after  the 
operation. 

An  abstract  of  the  conditions  found  at  necropsy,  which  was  done  by  Dr. 
Norbert  Enzer,  follows  :  "The  abdomen  is  rounded  and  has  a  recent  operative 
wound   about  8  cm.  in   length  in  the   lower   right   rectus   region. 

"The  pleural  and  pericardial  cavities,  the  lungs,  and  the  heart  are  without 
noteworthy  changes. 
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"The  omentum  covers  the  bowel  completely.  There  is  a  generalized  acute 
fibrinous  peritonitis.  Most  of  the  small  bowel  is  distended  with  gas  and  dusky 
red  but  nowhere  necrotic.  The  lateral  anastomosis  of  the  two  loops  of  the 
jejunum  from  which  the  mesenteric  cyst  has  been  removed  is  intact,  30  cm. 
from  the  pylorus.  The  stomach  is  normal ;  the  pylorus  is  tightly  contracted  in 
rigor  mortis.  The  duodenum  and  the  first  part  of  the  jejunum  are  markedly 
distended.  About  15  cm.  from  the  pylorus  the  bowel  passes  posteriorly  through 
an  opening  in  the  mesentery  into  an  infraduodenal  fossa  on  the  left  of  the 
spine,  beyond  which  it  proceeds  upward  for  a  short  distance,  then  to  the  right 
and  back  again  through  the  same  opening  in  the  mesentery.  This  portion  of 
herniated  jejunum  is  markedly  distended  and  dusky  red.  The  hernial  sac  is  a 
thin  membrane  resembling  mesentery.  The  herniated  loop  of  bowel  is  10  cm. 
long.  About  6  cm.  below  the  hernia  and  lying  just  in  front  of  it  is  the  anasto- 
mosis. In  this  region  the  bowel  is  distended  and  discolored,  though  less  marked 
until  about  20  cm.  from  the  cecum ;  there  a  second  discolored  and  slightly 
cyanotic  loop  of  bowel  is  caught  in  the  same  hernial  ring." 

November  8,   1926. 


RIEDEL'S     STRUMA     OF     THE     THYROID 
O.     T.     SCHULTZ 

Since  Riedel  in  1896  described  a  fibrous  tissue  replacement  of  the  thyroid 
gland,  some  forty-five  instances  of  this  relatively  rare  thyroid  disease  have 
been  reported.  Clinically,  the  thyroid  is  moderately  enlarged,  hard  and  fixed 
to  the  surrounding  tissues,  changes  which  usually  have  led  to  the  preoperative 
diagnosis  of  malignancy.  The  surface  may  be  smooth  or  slightly  nodular. 
The  capsule  is  thickened,  and  the  thyroid  tissue  is  pale,  firm  and  with  little 
colloid. 

Among  305  thyroid  glands  surgically  removed  at  tiie  Michael  Reese  Hos- 
pital since  1917,  Riedel's  struma  was  observed  three  times,  two  being  received  in 
the  pathologic  laboratory  within  one  month  of  each  other  during  the  present. 
year,  and  one  during  the  latter  part  of  last  year.  The  three  were  from  women, 
of  the  ages  26  and  46  years,  respectively.  In  all,  pulse,  temperature  and  respira- 
tion were  normal.  None  had  exophthalmos,  although  in  two  the  clinical  diag- 
nosis was  toxic  goiter;  in  the  third,  carcinoma.  The  basal  metabolic  rate 
was  minus  5  per  cent  in  the  first,  plus  29  to  34  per  cent  in  the  second  with 
repeated  tests,  and  minus  20  per  cent  in  the  patient  supposed  to  have  carcinoma. 
In  all,  the  thyroid  gland  was  slightly  enlarged,  the  increase  having  appeared 
gradually  within  from  two  to  six  months. 

In  the  youngest  of  the  three  patients,  whose  basal  metabolic  rate  was  minus 
5  per  cent,  the  thyroid  had  not  been  completely  transformed  into  the  hard,  lig- 
neous tissue  present  in  the  other  two  thyroid  glands.  In  the  latter,  the  follicles 
were  compressed  by  a  large  amount  of  moderately  cellular,  interfollicular  con- 
nective tissue,  and  richly  infiltrated  by  lymphocytes  and  plasma  cells.  The  fol- 
licular epithelium  is  high  and  frequently  surrounds  a  small  amount  of  deeply 
stained  inspissated  colloid.  In  many  follicles  both  colloid  and  lumen  have  dis- 
appeared,  the  epithelium   forming  a  multinucleated   syncytial  mass.     In   a   few 


314 

fdlliclcs  less  cdinprcsscd  liy  the  iiijjrowtli  of  connective  tissue,  tlie  epitlielium  is 
low  and  the  lumen  filled  with  deeply  stained  colloid. 

The  clinical  recognition  of  the  nature  of  the  condition  is  important,  since 
the  usual  diagnosis  of  malignant  growth  leads  to  an  unnecessary  operation, 
sometimes  followed  by  immediate  mortality  or  by  laryngeal  paralysis,  the  latter 
accident  having  occurred  in  this  series  in  the  case  diagnosed  clinically  as  carcinoma. 

The  change  apparently  is  a  nonspecific  granulomatous  inflammation,  in 
which  thyroid  hyperplasia  and  inflammation  of  the  upper  respiratory  tract  have 
no  part.  In  the  three  cases  presented  nothing  could  be  found  corresponding 
to  the  remnants  of  the  postbranchial  body  described  by  Louise  Meeker,  whose 
presence  she  suggests  may  be  a  factor  in  the  transmission  of  an  inflammatory 
process  from  the  pharynx  to  the  thyroid. 

November  8.   1926. 


KIIAl'.DOM^'OMA     OF     THE     TONGUE* 
KAETHE     \V.     DKWEV 

CHICAGO 

Scarcity  of  records  of  a  given  pathologic  condition  is  not  always, 
but  frequently,  an  index  of  the  rarity  of  its  occurrence.  The  records 
of  rhabdomyoma  of  the  tongue  are  extremely  scanty;  as  far  as  I  can 
ascertain,  only  seven  cases  have  been  reported.  The  first  case  is  that 
of  W'eber,^  reported  in  1854,  in  v^^hich  the  tongue  of  a  patient,  aged  21, 
was  as  large  as  a  hand,  measuring  5  by  2^/2  inches.  He  called  the 
condition  "hypertrophic  tongue."  ^Microscopic  features  characteristic 
of  the  tumors  were  observed  only  in  the  new  growth  which  developed 
after  the  first  excision  of  the  part  protruding  beyond  the  teeth.  The 
second  case,  published  by  Pendl  -  in  1897,  was  that  of  a  boy,  aged 
8  weeks ;  the  growth  was  as  large  as  a  pigeon  egg.  All  the  other 
reports  of  rhabdomyoma  of  the  tongue  were  made  this  year:  Keynes  " 
reported  one  case;  Abrikossofif  ^  three  cases  and  Riitz  •'  one  case  of  a 
tumor  as  large  as  a  plum  in  a  boy,  aged  5  months. 


*  From  the  Department  of  Oral  Pathology,  College  of  Dentistry,  and  the 
Department  of  Pathology,  College  of  Medicine,  of  the  University  of  Illinois. 

1.  Weber,  C.  C. :  Anatomische  Untersuchungen  einer  hypertropischen  Zunge 
nebst  Bemerkungen  iiber  die  Nevibildung  quergestreifter  Muskelfasern,  Virchows 
Arch.  f.  path.  Anat.  7:115,  1854. 

2.  Pendl,  F. :  Ueber  ein  kongenitales  Rhabdomyom  der  Zunge,  Ztschr.  f . 
Heilk.  18:457,  1897. 

3.  Keynes,  G. :     Rhabdomyoma  of  the  Tongue,   Brit.   J.  Surg.  13:570,   1926. 

4.  Abrikossoff,  A.:  Ueber  ]Myome,  ausgebend  von  der  quergestrieften 
willkiirlichen  Muskulatur,  Virchows  Arch.  f.  path.  Anat.  260:215.  1926. 

5.  Riitz,  A.:  Angeborenes  Rhabdomyom  der  Zunge,  Med.  Klin.  22:1072, 
1926. 
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Rhabdomyomas  may  be  divided  into  three  groups.  Those  of  the 
first  group  are  heterotopous  ttimors;  they  occur  in  tissues  and  organs 
which  normally  have  no  striped  muscle  tissue.  These  growths  are 
found  chiefly  in  the  urinogenital  tract,  but  have  also  occurred  in  the 
parotid  gland,  the  lung  and  elsewhere.  They  are  mixed  tumors,  as  a 
rule,  and  are  relatively  the  most  frequently  occtirring  rhabdomyomas. 
The  second  group  is  next  in  frequency  of  occurrence  and  comprises 
tumors  of  involuntary  striped  muscle ;  namely,  of  the  heart.  These 
tumors  have  been  well  described.  The  third  grotip  represents  the  rarest 
type  of  rhabdomyoma.  These  tumors  occur  in  voluntary  striped  muscle. 
such  as  that  of  the  tongue  and  the  lip,  and  the  skeletal  musculature. 

In  his  recent  report  of  five  cases  of  rhabdomyoma  of  voluntary 
striated  muscle,  three  of  which  were  of  the  tongue,  AbrikossoflF  states 
that  up  to  1918  only  eight  cases  of  such  tumors  had  been  reported  and 
that  he  had  not  found  any  reports  since.  If  these  eight  cases  are  added 
to  those  published  in  1926,  including  my  own,  there  are  records  of 
only  sixteen  cases  altogether.  Since  eight  of  these  were  observed  in 
the  tongue  alone,  and  only  eight  occurred  in  other  parts  of  the  voluntary 
musculature  o\  the  body,  rhabdomyoma  of  the  tongue  must  be  con- 
sidered as  relatively  the  most  frequent  of  this  group  of  tumors. 

^^'hile  in  the  two  cases  of  congenital  rhabdomyoma  and  in  Weber's 
case  of  "hypertrophic  tongue"  the  tumors  were  proportionately  large, 
in  the  other  cases  the  growths  were  small,  hard,  slightly  elevated 
nodules,  located  in  the  dorsum  of  the  tongue,  paler  than  normal  muscle 
tissue  and  more  or  less  circumscribed.  In  all  cases  the  tumor  was 
without  a  capsule  and  without  evidences  of  malignanc\ .  Inflammatory 
processes  were  lacking  or  slight.     All  were  ])ure  rhabdijmyomas. 

The  microscopic  appearance  of  such  tumors  is  striking.  The  cells 
of  which  the  tissue  is  largely  composed  bear  no  resemblance  to  muscle 
tissue ;  at  first  sight,  they  appear  like  xanthoma  cells,  but  unlike  them 
are  not  filled  with  fat.  They  are,  on  the  whole,  unusually  large  cells 
with  a  light  protoplasm  which  contains  numerous  fine  granules.  These 
cells  correspond  to  the  embryonic  myoblasts,  and  in  some  tumors  no 
evidences  of  cross  striation  were  observed ;  such  tumors  might  be  called, 
as  AbrikossoflF  suggests,  myoblastmyoma  of  voluntary  striped  muscle. 
or  rhabdomyoma  nonstriocellulare.  The  cells  also  somewhat  resemble 
polymorphous  sarcoma  cells,  and  several  writers  have  suggested  that 
the  "sarcomatous  elements"  in  some  rhabdomyomas,  which  have  been 
mentioned  in  older  reports,  probably  refer  to  areas  within  the  muscle 
tumor  occupied  by  myoblastic  elements.  The  embryonic  nature  of  the 
cellular  elements  of  rhabdomyomas  also  accounts  for  the  fact  that 
rhabdomyomas  appear  lighter  than  the  surrounding  normal  muscle  tissue, 
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for  cmhrxonic  iiuisrlc  tissuf  also  is  li^lilcr  than  adult  imisclc.  l"hc 
characteristic  hist<tloyic  features  ol)servi'(l  in  rhalKloniyonia  of  the 
tonj^ue  are  tlie  same  found  in  rliahdoniyonia  of  \-oltnUary  stri])ed  muscle 
in  otlier  jtarts  of  the  hodv.  Cross  striation  of  tumor  cells  and  cell 
cylinders  have  heen  o!)Sfr\ed  in  some  tumors;  in  other  cases  it  was 
entirely  lackini;".  AhrikossolV  found  cross  striation  in  two  l)ut  not  in  the 
other  of  his  cases  of  tumor  of  the  toni^ne;  in  a  rhalKlomyoma  of  the 
li]i  lie  ohseryed.  to  a  limited  extent,  an  arraui^ement  of  the  cell  granules 
which  resemhled  the  heginning  of  cross  striation.  In  Keynes'  case  of 
rhahclomyoma  of  the  tongue,  cross  stri.ntion  was  entirely  lacking. 


P"ig.  1. — The  tumor  is  well  circumscribed  on  the  mucosal  and  the  cut  surfaces, 
but  is  without  a  capsule.     Natural  size. 


REPORT     OF      CASE 

History. — In  the  case  of  a  woman,  aged  42,  a  tumor,  located  on  the  anterior 
part  of  the  tongue  to  the  left  of  the  median  line,  was  removed  in  December, 
1925.  It  appeared  as  a  hard,  grayish,  slightly  elevated  mass  measuring  1.5  cm. 
in  diameter.  The  mucosa  over  the  tumor  was  not  ulcerated.  Slight  itching  or 
tickling,  but  no  pain  was  felt.  There  were  no  palpable  cervical  lymph  glands, 
and  on  general  examination  nothing  abnormal  was  found.  The  swelling  had 
been  noticed  first  two  years  before,  as  a  small  elevation.  There  was  some  treat- 
ment, with  no  results ;  the  growth  gradually  increased  to  the  size  observed  at 
the  time  of  the  operation.  The  clinical  diagnosis  was  carcinoma  of  the 
tongue  (?).  A  T-shaped  excision  was  made.  The  wound  healed  entirely,  and 
at  present,  eleven  months  after  the  operation,  there  is  no  indication  of  a 
recurrence.  A  hurried  microscopic  e.xamination  of  a  frozen  section  of  the  tumor 
led  to  the  diagnosis  of  fibropseudodoxanthoma  of  the  tongue.  I  received  the 
specimen   from   I.    Pilot. 

The  slightly  elevated  tumor  mass  was  well  demarcated  on  the  outer  mucosal 
surface  as  well  as  on  tiie  cut  surface,  and  it  measured  16  by  14  by  6  mm.  It 
appeared   denser   and   paler   than   the   surrounding   tissue ;    the   papillae   over   the 
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growth  were  slightly  flattened.  In  a  region  some  distance  l^elow  the  tumor 
mass  there  was  a  relatively  extensive  hemorrhage  in  the  muscle  tissue  which 
as  the  microscopic  examination  showed  was  not  incident  to  the  operation. 

Since  the  tissue  had  been  fixed  in  formalin  examination  for  glycogen  was 
not  possible.  A  number  of  different  stains  were  made :  hematoxylin-eosin, 
phosphotungstic  acid  hematoxylin,  van  Gieson's  Mallory's  anilin  orange  blue, 
Heidenhain's  iron  hematoxylin,  Weigert's  for  elastic  fibers  with  Hart's  modifica- 
tion,   and  Weigert's   for   myelin   sheaths.      Sudan    III    and   Xile   blue   stains   and 


Fig.  2. — The  roundish  and  spindle  shaped  light  cells  are  distinct  and  sepa- 
rated by  darkly  staining,  fine  and  thick  collagenous  fibers;  groups  of  young 
muscle  fibers  intermingle  with  the  cells ;  each  fiber  is  surrounded  by  a  space. 
Van  Gieson's  stain.     Magnification  140. 


Ciaccio's  Lorrain  Smith's  and  Fischler's  methods  were  employed  for  the  demon- 
stration of  fat  and  lipoid  substances.  Some  of  these  stains  require  fixation  in 
chrome  salts;  in  those  cases,  secondary  fixation  of  parafiin  sections  in  Zenker's 
fluid  for  twenty-four  hours  secured  entirely  satisfactory  staining  results. 

Microscopic  Examination. — In  all  sections  the  tumor  tissue  was  well  defined 
from  the  neighboring  tissue  by  the  greater  density  of  texture  and  the  much 
slighter  staining  quality.     The  most   striking  histologic   feature  was   the  appear- 


aiicc  of  tlu'  ix'lls  (if  whicli  tlu'  tunidr  lissiu-  was  larjicly  coni])i)S';(I,  uliicli  at 
first  sight  rcsmhlccl  xaiUhnma  colls.  Ilicy  wcro  large,  rouiulisli  cells  with  a 
darkly  staining  nucleus  located  in  the  center,  and  a  light  protoplasm  which 
contained  numerous  tine  granules.  .MthouL^li  tliex  varied  considerably  in  size 
the  average  diameter  was  greater  tiian  that  of  the  muscle  fihcrs  surrounding 
the  tumor  mass.  Tlic  average  size  of  the  cells  was  3X  microns;  the  largest 
measured  54  microns,  the  smallest  21  microns.  The  preexisting  muscle  iibers 
of  the  tissue  al  the  hottoni  of  the  tumor  showed  considerable  inequality  of 
tliickness ;    some    were    swollen;    the    largest    were    42,    tiie    smallest    17    microns 


Fig.  3. — Another  held  in  the  section  shown  in  figure  2  in  which  the  cells 
are  more  or  less  completely  fused  and  form  a  syncytium,  while  the  young  muscle 
fibers  have  definite  outlines  and  are  surrounded  by  a  space.     Magnification   140. 


in  diameter ;  the  average  thickness  was  26  microns.  The  muscle  fibers  along- 
side the  tumor  tissue  showed  atrophy;  their  thickness  ranged  between  8  and  21, 
with  an  average  of  14,  microns. 

The  roundish  cells,  which  were  often  polyhedral  from  mutual  compression, 
extended  to  the  epithelial  border  and  into  the  papillae,  and  they  infiltrated  the 
adjacent  muscle  tissue  to  a  slight  extent.  Areas  in  which  large  and  smaller 
polyhedral  cells  were  arranged  mosaic-like  alternated  with  areas  in  which  the 
cells   were  joined   lengthwise   and   formed   cylinders.     These   were   more   or   less 
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parallel  one  to  another,  and  were  sometimes  long  and  even  and  sometimes 
shorter,  curved  and  interweaving,  so  that  they  appeared  with  tapered  ends.  In 
some  of  these  cell  cylinders  the  individual  cell  outlines  were  retained,  in  others 
they  were  more  or  less  obscured  or  completely  lost.  The  individual  cells 
generally  contained  one  nucleus ;  rarely  there  were  two  and  exceptionally  four 
nuclei  were  seen  together.  The  nuclei  were  as  variable  in  size  and  shape  as 
the  cells.  The  average  nucleus  was  roundish  or  oval,  not  large  in  proportion 
to  the  size  of  the  cell  and  rich  in  chromatin,  and  it  contained  one  or  two  large 
darkly  staining  nucleoli.  Larger  nuclei  sometimes  showed  more  than  two 
nucleoli  —  even  six  could  be  counted;  also  relatively  large  nuclei  were  seen. 
While  the  larger  nuclei  were  roundish  or  oval,  the  smaller  ones  were  angular, 
cuboidal  or  with  other  irregular  forms.  Not  rarely  more  or  less  homogeneous 
darkly  stained  small  masses  were  seen  in  the  cells,  and  particularly  in  the  cell 
cylinder ;  they  were  remnants  of  nuclei.  Throughout  the  entire  tissue,  and 
in  all  stains,  the  cell  bod}-  with  its  granular  protoplasm  appeared  light.  In 
some  cells  the  granules  were  close  together  and  uniformly  tilled  the  entire 
cell  body;  in  others  there  was  the  appearance  of  some  grouping  of  the  granules, 
sometimes  only  vague,  sometimes  fairly  distinct.  This  grouping  suggested  an 
arrangement  of  the  granules  in  stripes,  but  in  no  instance  could  it  be  called 
definite.  Another  grouping  of  cell  elements,  however,  was  sometimes  oliserved 
which  was  definite,  and  in  appearance  alisolutely  identical  with  Cohnheim's 
fields.  Occasionally  the  entire  transverse  surface  of  a  cell  was  divided  into 
such  fields;  more  often  only  a  few  were  seen  in  one  cell.  They  were  often 
unequal  in  size,  and  here  and  there  a  giant  field  of  Cohnhcim  was  seen.  Such 
fields  were  also  observed  occasionally  on  the  longitudinal  aspect  of  a  cell 
cylinder.  In  this  position  they  seemed  incongruous ;  Cohnheim's  fields  indicate 
an  arrangement  of  granules  and  a  formation  of  fibrils  in  a  definite  direction  ; 
in  adult  muscle  fibers  they  represent  the  cross-sections  of  longitudinal  Innuiies 
of  fibrils  within  the  fil)ers.  Cell  cylinders  are  the  forerunners  of  muscle 
fibers;  they  are  formed  by  the  union — often  pell  mell — of  individual  cells, 
and  it  was  assumed  that  in  some  of  the  latter  a  grouping  of  granules  and 
fibrils  into  l)undles  iiad  already  taken  place,  while  orientation  of  the  1)und!cs 
within  the  cell  cylinders  had  not  yet  occurred. 

Tlie  cells  and  cell  cylinders  had  definite  outlines ;  but  there  were  areas  in 
whicii  the  cells  were  fused  and  had  lost  their  membranes,  i.  e.,  syncytium  forma- 
tion had  taken  place.  The  syncytium  corresponded  to  the  plasmatic  syncytium 
observed  in  embryonic  life  as  a  phase  in  myogenesis.  The  presence  of  delicate 
cell  membranes,  except  in  the  syncytial  masses,  and  of  intercellular  fibrils  and 
fine  and  coarse  fibers  was  well  brought  out  by  van  Gieson's  stain  and  Mallory's 
stain  for  collagenous  fibers.  As  the  cells  of  this  tumor  corresponded  to  the 
myoblasts,  the  intercellular  collagenous  fibrils  and  fibers  represented  the  peri- 
mysium, including  the  sarcolemma.  The  amount  of  this  intercellular  connective 
tissue  varied  greatly ;  in  some  areas  it  consisted  only  of  fine  fibrils,  in  others 
it  was  considerable  and  occurred  even  in  broad  bundles  which  were  not  unlike 
narrow  muscle  fibers.  The  collagenous  fibers  were  accompanied  by  clastic  fibers. 
In  sections  stained  by  Hart's  modification  of  Weigert's  stain  for  elastin,  it  was 
found  that  elastic  fibers  were  entirely  absent  in  the  syncytium  and  in  areas  in 
which  the  cells  were  closely  packed  and  separated  only  by  their  cell  membranes. 
With  an  increase  of  the  intercellular  collagenous  tissue  elastic  fibers  appeared. 
There   were  only  a   few   in  the   cellular   tissue,   but  they  became   more  apparent 
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aliout  till'  cell  rylindiTs  in  tlu'  iK'i,L;lil)uiii(»i(l  of  iiiuscIl'  lihtTs  aliout  wliicli  tlicy 
were  always  in  cvidoncc,  ami  were  present  in  abuiulance  in  the  suhepitliciial 
tissue  and  the  i)ai>illae  where  the  eonncctive  tissue  was  more  abundant.  Tiiere 
were  fewer  elastic  fibers  abinit  de.uenraled  nuiseie  ("ibrrs  in  llie  tissue  outside 
tile  tumor  mass. 

Scattered    tbrou.nlimit     tlir    i-clluiar    tunmr    tissue    aduh     nntscle     libers     were 
found    runnin,!;    lons^itudinally    and    transversely:    they    were    always    in    groups. 


Fig.  4. — Between  the  young  muscle  fibers  is  a  cell  cylinder  with  contorted 
outlines,  composed  of  cells,  the  membranes  of  which  have  disappeared  in 
the  lower  part  and  are  partially  retained  in  the  upper  part ;  the  nuclei  are  large 
and  dark,  and  here  and  there  a  grouping  of  the  cell  granules  in  stripes  can 
be  seen ;  the  two  outer  muscle  fibers  show  longitudinal  fibrillation  and  a  cross 
striation  which  is  fine  and  close,  and  often  discontinuous  ;  the  transverse  stripes 
of  the  central  muscle  fiber  are  thicker,  farther  apart  and  continuous;  faint 
suggestion  of  longitudinal  and  cross  striation  in  cells  to  the  right  and  plainly 
visible  Cohnheim's  fields  in  cells  to  the  left.  Mallory's  stain  for  collagen. 
Magnification  3'80. 


Some  of  the  longitudinal  fibers  which  were  very  long  extended  almost  through- 
out the  entire  width  of  the  tumor  in  the  sections.  There  were  evidences  that 
these   muscle   fibers   were   largely,    if   not   all,    newly    formed   and   not    remnants 
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of  preexisting  muscle  fibers  which  were  destroyed  by  the  growth  of  the  tumor. 
Degenerative  changes  were  not  evident  in  these  muscle  fibers,  except  slight 
ones  here  and  there  at  the  periphery,  which  were  of  the  same  type  as  those 
present  in  the  muscle  tissue  outside  the  tumor.  Here  the  changes  were  quite 
marked  and,  apparently,  were  not  brought  about  by  the  growing  tumor,  but 
arose,  perhaps,  in  part  from  disturbances  due  to  trauma.  At  some  distance 
from    the   inferior    border   of    one    half   of    the   tumor    there    was    an    extensive 


Pig_  5. — Of  the  three  young  muscle  fibers  in  this  field  the  upper  and  the 
lower  one  contain  numerous  large  round  nuclei  scattered  throughout  the  interior 
of  the  fibers;  their  development  through  fusion  of  many  cells  is  obvious  where 
shadows  of  cell  outlines  are  still  discernible;  there  is  only  longitudinal  fibrilla- 
tion in  these  two  muscle  fibers,  while  the  more  adult  central  muscle  fiber  shows 
distinct  cross  striation ;  there  is  a  fairly  distinct  grouping  of  the  cell  granules 
in  a  longitudinal  direction  in  the  slender  cell  cylinder  above  and  along  the 
upper  muscle  fil)er.     Van  Gieson's  stain.     Magnification  335. 


hemorrhage,  which  was  not  of  recent  date,  and  here  tlie  muscle  fibers  had 
undergone  most  marked  lytic  alterations.  Other  changes  of  the  muscle  tissue 
around  the  tumor  were  well  demonstrated  by  phosphotungstic  acid  hematoxylin, 
IVIallory's  anilin  orange  blue  and  Heidenhain's  iron  hematoxylin  stains.  With 
Mallory's  stain  the  color  changes  of  the  adult  muscle  fibers   ranged   from  vivid 
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scarlet  red  to  purplisli  red,  lavender  and  i)uri)le.  With  Heideiiliaiii's  iron 
heniatuxylin  stain  those  filjers  which  were  scarlet  red  with  Mallory's  stain  were 
deep  hlack.  Sueii  tihers  appeared  as  markedly  swollen,  iiemogeneons,  hrittle 
masses  in  which  lonjiitiidinal  and  cross  striation  liad  largely  or  totally  dis- 
appeared; transversely  cut  I'lhers  of  this  kind  showed  clefts.  In  lihers  showing 
other  color  reaction  the  original  structure  was  also  more  or  less  obliterated. 
Longitudinal  striation  was  more  resistant  than  cross  striation.  AH  these 
changes   were  absent   in   the   muscle   filjors    wiiich   occurred    in    tlie   tumor   tissue 


Fig.  6. — Tumor  cells,  very  irregular  in  size  and  shape,  occupy  the  papillae 
and  are  actually  in  contact  with  the  epithelium  ;  a  suggestion  of  cross  striation 
may  be  seen  in  some  cells ;  the  outer  epithelial  surface  is  flat  and  without  any 
cornification.     Van  Gieson's  stain.     Magnitication   140. 


as  a  result  of  differentiation  of  the  cellular  elements.  The  process  was  best 
observed  about  the  longitudinal  muscle  fibers,  between  and  around  which  cell 
cylinders  were  present.  Some  of  the  cylinders  already  showed  complete  fusion 
of  the  individual  cells  and  were  as  straight  and  evenly  contoured  as  adult 
muscle  fibers.  In  others  the  cell  membranes  were  still  partially  or  totally 
retained ;  such  cylinders  were  twisted  and  unequal  in  width,  and  showed  con- 
strictions.    It  is  to  be  assumed   that  the   cells   mixing  with,   and   surrounding, 


transversely  cut  young  muscle  fibers  were  the  transverse  sections  of  cell 
cylinders  running  parallel  to  those  muscle  fibers.  A  grouping  of  cell  granules 
that  was  suggestive  of  an  initial  cross  striation  generally  was  found  in  cell 
cylinders  near  the  newly  formed  muscle  fibers.  The  fact  that  very  distinct 
Cohnheim's  fields  were  seen  in  the  cells  here  and  there,  also  indicated  that  a 
systematic  arrangement  of  elements  within  the  cells  had  already  taken  place, 
but  that  the  greater  affinity  for  the  stain  was  still  lacking.  Occasionally,  how- 
ever,   in    the   vicinity   of    adult   muscle    fibers,   cells    were    observed    which    were 


Fig.  7. — From  a  tongue  involved  in  marked  granulomatous  infiltration  with 
extensive  destruction  of  the  muscle  tissue;  in  the  area  (a)  to  the  right  the 
degenerated  muscle  fibers  are  broken  down  and  appear  as  irregular  cells  in 
which  traces  of  longitudinal  and  cross  striation  can  be  seen  here  and  there ;  the 
chief  difiference  between  these  cells  and  those  in  the  tumor  tissue  is  the  almost 
complete  absence  of  nuclei;  (b)  blood  occupying  all  availal)le  spaces  to  the 
left.     Mallory's  stain  for  collagen.     Magnification  250. 


slightly  darker  than  the  other  cells,  which  also  exhibited  initial  stages  of  cross 
striation,  while  the  nuclei  were  less  distinct.  The  cell  cylinders  next  to  adult 
fibers  became  invested  with  some  connective  tissue  like  those  fibers.  Spaces 
which  were  always  present  about  adult  muscle  fibers   were   sometimes  also  seen 
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al)oiit    coll    cylindiTs    adjacent    tn    tlic    imisclc    fihcrs.      Sucli    spaces    were   totally 
absent  in  tlie  strictly  cellular  tissue. 

An  interesting  feature  of  the  dcvcli)|)incnt  muscle  I'lliers  was  tlie  change  of  the 
position  of  the  nuclei.  In  the  cells  and  the  cell  cylinders  the  nuclei  were  rather 
large,  roundish  and  a.xial  ;  in  the  adult  muscle  fibers  they  were  narrower, 
spin(lle-sha])ed.  darker  and  superficial.  There  were  also  transitional  hbcrs 
which  already  had  the  darker  stain  of  young  muscle  fillers,  but  the  nuclei  were 
still  roundish  and  scattered  in  the  central  portion  of  the  fiber,  and  structurally 
were  less   distinct  than    the   nuclei    in    the  cells   and   the   cell   cvlinders;   this   was 


Fig.   8. — From   the   tumor   tissue.      ]\Iallory's   stain    for   collagen.      Alagnifica- 
tion  335. 


due  in  part  to  the  fact  that  they  were  dimmed  by  the  darker  stain  of  the 
muscle  fiber.  Such  young  fibers  were  sometimes  as  evenly  contoured  and 
straight  as  the  more  adult  fibers ;  but  the  union  from  many  irregularly  shaped 
cells  was  still  discernible,  for  shadows  of  cell  membranes  within  the  fibers  could 
be  seen.  Apparently  some  nuclei  perished  in  the  course  of  the  formation  of 
muscle  fibers,  for  nuclear  remnants  were  especially  numerous  in  the  cell 
cylinders  near  muscle  fibers.  Cross  striation  was  less  distinct  in  fibers  with 
axial  nuclei  than  in  those  with  peripheral  nuclei. 

^luscle  fibers  obviously  did  not  develop  from  one  cell,  nor  grow  by  increase 
in    length    of   this   one    cell,    liut    tliey    developed    tiirough    fusion    of    many   cells. 
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In  the  cell  cylinders  resulting  from  this  fusion  at  first  the  nuclei  were  placed 
axially,  and  gradually  they  came  to  lie  at  the  periphery.  Also  this  process 
corresponded  to  a  phase  in  embryonic  myogenesis. 

The  formation  of  muscle  fibers  began  at  a  certain  distance  from  the 
epithelium.  There  was  no  indication  of  such  processes  in  the  tumor  tissue 
occupying  papillae  and  the  subepithelial  region.  The  cellular  tissue  in  this 
location  generally  appeared  lighter  than  the  rest  of  the  tissue. 

The  subepithelial  tumor  tissue,  on  the  other  hand,  was  the  one  in  which  a 
reaction,  however  slight,  to  the  lipoid  stains  was  observed.  Abrikossoff  reported 
of  his  cases  that  staining  with  scharlach  R  was  negative.  1  observed  a  slight 
reaction  with  Sudan  III  while  sections  stained  with  Xile  blue  were  nega- 
tive. With  Ciaccio's  method  which  demonstrates  complex  mixtures  of  lipoid 
substances,  in  particular  kephaline,  a  somewhat  more  definite  reaction  was 
obtained  than  with  Sudan  III ;  with  this  staining,  the  tumor  cells  in  the  sub- 
epithelial and  papillary  regions  appeared  filled  with  faintly  orange  colored 
granules.  Whether  this  reaction  was  more  extensive  than  these  sections 
indicate  could  not  be  ascertained,  for  the  piece  of  tissue  prepared  by  Ciaccio's 
metiiod  contained  only  a  small  area  of  tumor  tissue.  No  lipoid  substances 
demonstrable  by  this  method  were  observed  in  the  muscle  tissue  outside  the 
tumor  tissue.  As  to  Fischler's  method  which  demonstrates  fatty  acids  and 
soaps,  only  thick  sections  revealed  a  .somewhat  characteristic  reaction ;  namely, 
a  slaty  bluish  coloration  of  the  granules  in  cells  and  cell  cylinders,  chiefly  in 
the  subepithelial  region.  Some  of  the  muscle  fibers  outside  the  tumor  tissue, 
however,  showed  a  characteristic  reaction  to  Fischler's  stain,  i.  e.,  a  black 
coloration.  This  was  observed  in  the  homogeneous,  swollen  muscle  fibers  stain- 
ing scarlet  red  with  Mallory's  stain  and  black  with  Heidenhain's  iron  hema- 
toxylin. The  same  reaction  was  observed  in  parts  of  the  surface  epithelium, 
which  was  cornified.  From  the  reactions  to  Ciaccio's  and  l-'ischler's  staining 
methods  it  might  be  concluded  that  the  lipoid  substances  present  in  small 
amounts  in  some  parts  of  the  tumor  tissue  are  chiefly  of  the  nature  of  cholesterol 
compounds,  kephaline  mixtures  and  fatty  acids.  Their  presence  was  probably 
an  expression  of  degenerative  changes  that  had  taken  place  in  these  parts. 

The  vascular  supply  of  the  tumor  tissue  was  limited  and  the  infiltrative 
processes  w-ere  slight. 

COMMENT 

The  tumor  in  this  case,  while  largely  composed  of  atypical  cells, 
nevertheless  revealed  features  which  clearly  showed  the  myogenic  nature 
of  the  tissue.  The  elements  and  phases  of  normal  embryonic  muscle 
development  were  also  observed,  although  in  a  more  atypical  manner, 
which  is  practically  characteristic  of  tumors  in  general.  There  were 
deficiencies  in  diiTerentiation,  or  abortive  myogenesis.  Cross  striation 
in  cell  and  cell  cylinders  was  only  faintly  indicated  by  a  grouping  of 
cell  granules,  and  a  direct  transition  of  cell  cylinders  with  such  group- 
ing or  initial  cross  striation  into  striated  muscle  fibers  was  not  observed. 
However,  there  were  many  evidences  to  show  that  the  adult  striated 
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muscle  lihcrs  idiiiid  in  lliis  lunior  tissue  were  the  end-products  of 
processes  of  differentiation  which  tlie  cellular  elements  had  undergone. 
The  presence  or  ahsence  of  cross  striation  in  tumors  of  this  kind  is 
sometimes  referred  to  in  the  literature  as  a  retention  or  loss  of  cross 
striation.  If  it  is  admitted  that  these  tumors  are  jL;euuine  hlastomas 
comi)osed  of  emhryonic  tissue-,  cross  striation  at  a  ^iven  period  has,  or 
has  not  yet.  taken  i)lace,  hut  it  is  not  retained  (jr  lost.  The  granular 
nonstriated  tumor  cells  are  at  a  rudimentary  stage  cjf  myogenesis,  and 
cross  striation  simply  represents  a  higher  degree  of  differentiation; 
i.  e.,  it  occcurs  later  in  the  transformation  of  the  granular  cells  into 
striated  muscle  fihers. 

It  has  heen  shown  hy  seve'al  writers  that  muscle  tissue  regenerating 
after  destruction  or  injury  by  intlammation  or  tumor  growth  assumes 
ap])earances  similar  to  those  observed  in  muscle  tumors.  Schmincke  " 
found  that  in  all  vertebrae  regeneration  of  strii)ed  muscle  is  an  isogenic 
process,  i.  e.,  it  takes  place  from  elements  of  the  old  fibers.  It  is  either 
a  continuous  i)rocess  with  splitting  of  the  fibers  and  budding  of  the  ends, 
or  a  discontinuous  regeneration,  namely,  from  sarcoblasts  which  develop 
from  the  nuclei  of  the  old  fibers.  The  latter  process  represents  cases  of 
extremity,  i.  e.,  cases  in  which  all  the  old  fibers  are  completely  destroyed 
and  only  some  contractile  substance  with  nuclei  is  left.  In  such  cases 
the  embryonic  type  of  muscle  development  by  sarcoblasts  is  resorted  to. 
Other  investigators,  including  Galleotti,'  Weber, ^  Kraske,^  Waldeyer  ^° 
and  Hoffman, ^^  believe  that  the  latter  type  of  muscle  regeneration  is  the 
one  which  usually  takes  place,  and  that  the  old  fibers  perish  entirely  in 
the  regeneration  of  muscle.     According  to  Abrikossoff,  the  process  may 
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also  be  reversed;  i.  e.,  the  preexisting  striated  muscle  fibers  lose  their 
transverse  and  longitudinal  striation,  then  become  transformed  into 
granular  bands  and  finally  break  up  into  cells  with  a  granular  protoplasm. 
I  observed  such  a  breaking  down  of  muscle  fibers  into  cells  with  a 
granular  protoplasm  in  a  tongue  involved  in  marked  granulomatous 
infiltration  which  caused  extensive  destruction  of  the  muscle  fibers. 
Figure  7  shows  an  area  in  which  the  muscle  fibers  are  broken  up  into 
granular  cells  which  have  a  remarkable  resemblance  to  the  cells  in  the 
tumor  presented  here,  but  very  essential  elements,  the  nuclei,  are  almost 
entirely  lacking. 

As  to  the  etiology-  of  rhabdomyoma  of  voluntary  striped  muscle, 
the  remains  of  embryonic  muscle  tissue  may  be  considered,  as  misplaced 
embryonic  tissue  obviously  is  the  origin  of  the  heterotopous  rhabdo- 
myomas. There  was  clearly  such  an  origin  in  Pendl's  and  Riitz's  cases 
of  congenital  rhabdomyoma  of  the  tongue.  In  adults  such  tumors  of 
the  tongue  may  appear  to  be  acquired,  trauma  being  an  etiologic  factor ; 
this  organ  is  also  particularly  subject  to  injuries  of  various  kinds.  Then, 
too,  in  these  cases  the  condition  may  develop  from  germs  of  embryonic 
muscle  tissue  which  was  separated  from  its  physiologic  connection,  or 
which  for  some  reason  failed  to  difl^erentiate  like  the  rest  of  the  tissue. 
Trauma  then  is  only  an  exciting  factor  that  stimulates  the  dormant 
tissue  to  proliferate. 

SUMMARY 

Rhalxloniyoma  of  the  tongue  appears  to  be  relatively  the  most  fre- 
quent of  rhabdomyomas  of  voluntary  striped  muscles.  It  is  a  more  or 
less  circumscril)ed,  but  not  encapsulated,  benign  growth. 

The  most  characteristic  microscopic  feature  of  such  tumors  is  large 
cells  with  a  light  protoplasm  containing  numerous  fine  granules,  and  a 
relatively  small  nucleus  located  in  the  center.  These  cells  correspond  to 
embryonic  myoblasts. 

A  grouping  of  the  granules  in  stripes,  or  initial  cross  striation,  was 
observed  here  and  there  in  single  cells  and  cells  of  cell  cylinders. 

Phases  of  embryonic  myogenesis  were  represented  in  syncytium 
formation,  fusion  of  cells  forming  cell  cylinders  and  various  stages  of 
differentiation  in  the  development  of  young  muscle  fibers. 

The  muscle  fibers  in  the  tumor  tissue  are  newly  formed  and  not 
remnants  of  preexisting  muscle. 

There  were  not  any  evidences  to  prove  that  this  growth  was  rather  a 
regenerative  process  than  a  genuine  neoplasm. 

December   13,    1926. 
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Professor  of  Patliology  in  tlic  University  of  Vienna,  Assistant  Professor 
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CHICAGO 

In  the  male  fetus  of  a  primipara,  aged  19,  the  length  of  the  cord  was  3 
inches  (7.6  cm.)  :  the  length  of  the  fetus,  13  inches  (33  cm.)  ;  the  height  of  the 
trunk,  7  inciics   (18  cm.),  and  the  circumference  of  the  chest,  6  inches   (15  cm.). 


Front  view  of    fetus. 


Tlie  appearance  of  the  skin  was  normal ;  the  lanugo  and  hairs  of  the  head 
were  well  developed.  The  vault  of  the  head  was  not  closed,  and  the  brain  was 
expelled  during  delivery.  The  parietal  and  frontal  bones  were  absent.  The 
facial  part  of  the  skull  presented  an  open  cavity.  The  face  consisted  of  the 
upper  maxillary  arcli  and  mandible.     The  upper  palate  was  well   developed;   the 


Fiff.  2. — Back  view  of   fetus. 
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Fi?.   3. — Face   with   tongue. 
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tongue  was  present.  The  meatus  auditorius  cxtcrniis  sinister  was  open;  behind 
the  hitter  the  external  car  was  overdcvel()i)ed  with  an  adhesion  stretching  from  the 
upper  part  of  the  deltoid  region  of  brachium.  Tlie  right  ear  was  overdeveloped 
and  fairly  normal.  There  was  a  sharp  bony  projection  in  the  region  of  the  left 
eye.  The  left  eye  presented  a  small  aperture  with  an  overdeveloped  upper  lid 
and  no  lower  lid.  The  region  of  the  right  eye  was  covered  by  epidermal  tissue. 
The  maxilla  was  hypertrophic ;  there  was  no  cleft  palate  and  no  lips ;  the  dorsal 
part  of  the  wall  of  the  palate  was  everted  anteriorly.  The  thyroid  and  cricoid 
cartilages  were  well  developed.  There  was  a  skin  appendage  on  the  neck,  about 
1  inch   (2.5  cm.)   in  length. 

The  right   side  of  the  atxloniinal   wall   was  open.     The   liver,   small   intestines 
and  right  kidney  were  extra-abdominal.     The  sternum  and   ribs  on   the  left  side 


Fig.    4. — Roentgenogram    of    fetus. 


were  well  developed ;  beginning  from  the  vertebral  column,  the  right  side  was 
curved  markedly  caudally  (fig.  4).  The  right  forearm  was  bent  backward;  the 
hand  had  only  two  fingers  and  both  were  overdeveloped.  The  left  scapula  was 
present,  the  left  arm  was  well  developed  and  from  the  middle  of  the  arm  there 
was  an  adhesion  to  the  left  ear.  The  adhesion  consisted  of  a  cord  of  skin.  The 
left  hand  had  three  fingers,  all  overdeveloped ;  the  thumb  and  middle  finger  were 
connected,  and  the  middle  finger  was   long  and  thick. 

The  opening  of  the  abdominal  wall  was  5  cm.  in  length,  the  umbilicus  was 
open,  and  the  abdominal  organs  (liver,  kidney,  gallbladder,  small  intestine)  were 
everted  at  the  right  side  and  extraperitoneal ;  the  transverse  colon  was  visible 
and  covered  by  peritoneum.  The  penis  was  overdeveloped,  and  the  testicles  were 
not  descended. 
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The  length  of  the  right  thigh  was  2  inches  (5  cm.)  ;  the  left  thigh,  2^/^  inches 
(6.2  cm.)  ;  the  right  leg,  2  inches  (5  cm.)  ;  the  left  leg,  2^'  inches  (6.2  cm.).  The 
right  foot  had  the  shape  of  a  clubfoot  and  was  inverted  and  adducted ;  there  were 
four  toes — the  first  and  second  were  firmly  connected.  The  left  foot  had  a  nor- 
mal position;  it  had  five  toes,  and  four  of  them  were  enveloped  by  a  common 
skin  and  had  no  end  phalanges.  The  fifth  presented  all  the  phalanges  and  was 
covered  by  a  nail. 

COMMENT 

There  were  three  different  monstrosities  in  the  fetus :  cranioschisis, 
hypogastroschisis  and  malformations  of  the  extremities.  The  cranio- 
schisis was  of  the  anteromedian  type :  both  the  parietal  and  the  frontal 
bones  were  almost  entirely  lacking.  The  hypogastroschisis  connected 
with  a  partial  thoraco-omphaloschisis  was  continued  into  the  chest,  but 
only  as  far  as  the  skin  was  patent ;  the  lungs  and  ribs  were  compressed 
by  the  eventration  of  the  hypogastric  organs,  caused  by  the  arrest  of  the 
closure  of  the  lateral  abdominal  wall.  There  was  another  resemblance 
to  a  thoraco-omphaloschisis — that  was  the  fixation  of  the  right  arm 
to  the  thoracic  wall.    Similar  cases  have  been  reported  by  Ballantyne.^ 

The  underdevelopment  of  the  right  thigh  and  right  leg  may  have 
been  the  consequence  of  the  diminished  blood  supply  caused  by  the 
eventration  of  the  abdominal  organs. 

Both  the  cranioschisis  and  the  hypogastroschisis  were  of  ectodermal 
origin,  probably  early  in  the  embryonic  life.  The  malformation  of  the 
fingers  and  toes  is  reported  in  many  cases  of  acranias.  l)ut  the  determin- 
ing factors  are  not  yet  known. 

The  shortness  of  the  cord  may  have  been  the  cause  of  the  wrong 
development  during  fetal  life  (between  the  second  and  third  weeks)  ;  but 
it  is  not  easy  in  this  case  to  separate  the  causes  from  the  efifects. 

December    13.    1926. 

BILIARY     TRACT     PROTOZOIASIS 
FRANK     SMITHIES 

In  1917,  my  interest  in  biliary  tract  protozoiasis  was  aroused  by  finding 
viable  Lamhlia  intcstinalis  (Stiles,  1902)  or  Giardia  intestinalis  in  the  bile  of  a 
gallbladder  removed  by  Dr.  A.  J.  Ochsner.  It  seems  that  this  was  the  first 
observation  of  Giardia  in  the  human  gallbladder,  and  it  was  reported  before  the 
American  Gastro-Enterological  Association  in  May,  1920  (Proceedings:  dis- 
cussion of  report  by  John  C.  Hemmeter). 

Since  1917,  gallbladder  and  bile  tract  fluids  have  been  examined  on  a  warm 
stage   of   the   microscope,   in   hanging  drop   or   slide   preparations,    for   further 


1.  Ballantyne:     Manual  of  Antenatal   Pathology:    The  Embryo,   New  York, 
William  Wood  &  Co.,  1905. 
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instances  of  protozoan  infestation;  and  since  1921,  search  has  been  made  for 
protozoa  and  otlur  intestinal  parasites,  in  material  secured  by  the  duodenal 
tube,  during  bile  tract  drainage,  according  to  the  Lyon  method  or  its  modifications. 

This  report  concerns  thirty-three  instances  in  which  protozoa  were  demon- 
strated in  bile-containing  fluids  secured  from  the  duodenum  after  stimulation 
of  the  mucosa  by  a  warm  33  per  cent  water  solution  of  magnesium  sulphate. 
It  was  not  possible,  in  any  instance,  to  obtain  from  the  duodenum,  material 
containing  protozoa,  prior  to  the  introduction  of  magnesium  sulphate  solutions. 

The  identification  of  the  protozoa  is  given  in  the  Mcdkal  Clinics  of  North 
America,  1917.  The  fresh  warm  material  is  examined  on  the  heated  stage  of 
a  microscope.  Encysted  forms  of  the  parasite  should  be  noted  carefully, 
especially  when  cndamebae  are  present.  Mixed  infestations  are  not  uncommon. 
Sometimes  the  parasites  arc  demonstrated  by  the  first  examination,  but  they 
may  be  found  only  after  several  trials. 

In  the  thirty-three  patients,  protozoa  were  found  as  follows :  ChUomastix 
mcsncli,  23;  Endamocba  histolytica,  11;  Endatiwcba  coli,  1;  Trichomonas  intes- 
tinalis,  4;  Giardia  (lamblia)  iutcstinalis,  2. 

Single  infestations  were:  ChUomastix  mcsncli.  18;  Endamocba  histolytica,  5; 
Giardia  i)itcstinatis,  2,  and  Trichomonas  intcstinalis,  1  ;  w-hile  concomitant  infesta- 
tions were:  Chilo>nastix  and  Endamocba  histolytica,  4;  Trichomonas  and  Enda- 
mocba histolytica.  1  ;  Trichomonas  and  Endamocba  coli,  1  ;  and  Trichomonas, 
ChUomastix  and  Endamocba  histolytica,  1. 

The  thirty-three  infestations  were  found  during  the  examination  of  1,591 
patients,  an  incidence  of  2  per  cent.  A  recent  study  of  alimentary  tract  proto- 
zoiasis  in  3,780  patients  demonstrated  parasites  in  265,  or  7  per  cent.  It  seems 
likely  that  the  careful  examination  of  duodenal  fluids  for  protozoa  will  demon- 
strate a  greater  incidence  than  this  report  mentions. 

Seventeen  patients  had  lived  in  or  visited  southern  states  or  countries; 
sixteen  lived  in  rural  sections  of  Ohio,  Illinois,  Idaho  and  Kansas,  of  which 
eleven  had  travelled  in  subtropical  or  tropical  regions,  and  of  these  four  had 
bloody  diarrhea  while  abroad.  People  who  live  in  the  North  and  who  visit 
tropical  or  subtropical  regions  appear  more  susceptible  to  bile  tract  protozoiasis 
than  do  those  who  have  always  lived  in  southern  regions  and  who  may  be 
chronic  protozoa  carriers. 

In  this  series,  there  were  sixteen  females  and  seventeen  males,  the  youngest 
patient  a  boy  of  8  years  and  the  oldest  a  woman  of  66. 

In  twenty-nine,  cysts  or  vegetative  forms  of  protozoa  were  found  in  the 
stools  —  cysts  more  often.  When  protozoa  were  found,  some  biliary  tract 
inflammation  was  present. 

A  surgical  removal  of  the  gallbladder  was  performed  in  eight  patients  in 
whose  duodenal  fluids  protozoa  were  found.  In  the  contained  fluids  protozoa 
were  demonstrated,  of  the  kind  found  in  the  duodenal  fluid.  These  protozoa 
were  Endamoebae  histolytica,  6;  ChUomastix,  1;  Giardia,  1.  In  five  instances 
ChUomastix  was  associated  with  Endamoebae  histolytica  and  in  one  patient 
Trichomonas  with  Endamoeba  histolytica.  In  two  gallbladders  there  was  empyema ; 
in  two,  stones,  and  in  four,  catarrhal  cholecystitis  with  regions  of  edema  and 
ulceration.  Acute  changes  were  noted  especially  in  the  gallbladder  of  a 
ChUomastix  carrier. 
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When  vegetative  forms  of  Endamocba  histolytica  infest  the  bile  tracts,  lesions 
similar  to  those  in  the  bowel  may  be  expected.  If  cysts  only  occur,  the  host 
may  be  a  harmful  carrier.  The  cysts  may  be  discharged  from  the  biliary  tract, 
and  give  rise  to  vegetative  forms  in  the  bowel  that  cause  ulcers.  It  is  not 
possible  to  enumerate  the  changes  caused  by  the  presence  of  the  flagellates  in 
the  bile  tracts,  but  removing  them  seems  beneficial  to  the  patient.  The  gall- 
bladder and  bile  passages  as  local  foci  for  reinfestation  should  not  be  overlooked. 

December  13,  1926. 


ADENOMA     OF     THE     PARATHYROID 
CHESTER     C.     GUY 

A  woman,  aged  29,  with  a  tumor  of  the  neck  for  six  years,  had  symptoms 
of  pressure  from  a  growth  that  seemed  to  be  in  the  left  lobe  of  the  thyroid. 
This  mass  was  removed  at  the  Cook  County  Hospital.  The  tumor  was  8  by 
6  by  4  cm.,  encapsulated,  and  had  a  cortex  of  soft,  yellow  lobulated  tissue,  and 
a  medulla  of  necrotic,  partly  calcified  tissue.  Microscopically  the  cortex  con- 
tained epithelial  cells  resembling  those  of  the  parathyroid.  The  diagnosis  was 
adenoma  of  the  parathyroid. 

The  patient  returned  ten  months  later  with  three  nodular  swellings  in  the 
neck  in  the  position  of  other  parathyroid  glands.  These  were  thought  to  be 
a  compensatory  hyperplasia  rather  than  metastases  of  the  tumor  which  was 
removed. 

DISCUSSION 

Dr.  H.  Jaffe:  The  diagnosis  of  a  parathyroid  tumor  should  be  made  with 
extreme  caution.  Parathyroid  hormone  can  l)e  demonstrated  in  mice  with  a 
suitable  extract  of  the  tumor. 

December   13,    1926.  

ANEURYSM     OF    THE     RENAL    ARTERY 
HARRY    A.     SINGER 

Although  an  aneurysm  of  a  renal  artery  is  manifestly  uncommon,  it  occurs 
far  more  frequently  than  the  collected  statistics  dealing  with  the  subject 
suggest.  The  discrepancy  between  the  actual  number  reported  and  the  number 
so  listed  is  due  mainly  to  the  lack  of  uniformity  in  titles,  for  not  an  incon- 
siderable number  of  reports  are  made  under  headings  which  express  the  cause, 
such  as  periarteritis  nodosa,  or  the  effect,  as  perirenal  hematoma,  of  a  renal 
aneurysm.  On  this  account  many  reports  which  rightfully  should  be  included 
are  inadvertently  omitted  in  summaries  designated  as  "aneurysm  of  the  renal 
artery." 

The  following  two  reports  are  of  particular  interest  in  that  they  illustrate 
the  value  of  microscopic  examination  in  determining  the  presence  of  a  renal 
aneurysm  when   the  etiology  is  obscure. 
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Cask  1. — A  woman,  in  tlic  late  fifties,  without  apparent  cause  had  a  sudden 
pain  in  the  right  loin  followed  by  hematuria.  By  cystoscopic  examination 
it  was  determined  that  the  blood  came  only  from  the  right  kidney.  After 
repeated  attacks  of  pain  and  hematuria  had  markedly  impaired  the  health  of 
the  patient,  surgical  intervention  seemed  advisable.  A  perirenal  hematoma 
was  found,  and  because  the  source  of  iiemorrhage  was  not  demonstrable,  a 
nephrectomy  was  performed.  The  kidney  was  sent  to  Dr.  R.  H.  Jaffe,  who 
found  by  careful  dissection  a  periarterial  hematoma  which  had  its  origin  in  a 
perforation  of  one  of  tlie  interlobar  branches  of  the  renal  artery.  The  opening 
in  tlie  vessel  cdninnniicated  \vitli  a  major  calyx  on  one  side  and  the  perirenal 
tissues  on  the  other.  Grossly,  the  main  renal  vessel  showed  the  usual  changes 
of  atherosclerosis,  while  the  kidney  itself  had  the  characteristic  changes  of 
arteriosclerotic  atrophy.  In  microscopic  preparations  of  cross-sections  of  the 
artery  opposite  the  rupture,  the  intima  was  practically  normal,  but  the  media 
was  greatly  altered.  The  latter  bud  twice  the  normal  thickness  and  was  irreg- 
ular in  structure,  the  smooth  muscle  fijjers  being  distributed  in  various  planes 
and  separated  by  considerable  fibrillar  connective  tissue.  Elsewhere  there  were 
no  noteworthy  changes.  It  was  clear  from  the  microscopic  examination  that 
the  important  factor  in  the  perforation  was  an  alteration  of  the  media.  Because 
of  the  meager  history,  it  was  not  possible  to  account  for  the  vascular  changes, 
but  tlicy  were  presumably  due  to  a  previous  infectious  disease,  probably 
nonsyphilitic. 

Case  2. — A  white  woman,  aged  46,  complained  of  recurrent  attacks  of  severe 
abdominal  pain  and  persistent  vomiting.  She  had  an  abdominal  mass  on  the 
right  side,  extending  posteriorly  to  the  loin.  A  rapid  and  continued  increase 
in  size  suggested  that  active  hemorrhage  was  occurring.  The  flow  of  urine 
from  the  right  kidney  was  diminished,  as  was  determined  by  cystoscopic 
examination.  In  the  absence  of  trauma  a  preoperative  diagnosis  of  perirenal 
hematoma  of  undetermined  etiology  was  made.  By  a  surgical  operation  an 
extensive  perirenal  hematoma  was  demonstrated.  It  was  caused  by  a  perfora- 
tion of  the  right  renal  artery  at  a  place  just  distal  to  its  origin  from  the 
aorta.  To  control  the  hemorrhage  while  removing  the  kidney,  it  was  necessary 
to  clamp  the  artery  where  it  was  ruptured  and  to  divide  the  vessel  distal  to 
the  defect.  Grossly,  the  extirpated  kidney  was  not  changed  except  for  recently 
clotted  blood  about  its  convexity  and  the  presence  of  a  rather  firm,  grayish- 
red  material  which  was  thought,  at  the  time,  to  be  organizing  blood.  The 
larger  renal  vessels  had  a  patchy  intimal  sclerosis,  although  the  smaller  radicals 
vvere  unchanged.  The  portion  of  the  vessel  containing  the  perforation  was 
not  removed  during  the  operation.  Microscopically,  the  changes  in  the  sections 
of  the  firm  tissue  found  at  the  root  of  the  kidney  were  remarkable.  The 
alterations  consisted  of  cellular  infiltrations  and  granulation  tissue  involving 
the  fat  of  the  hilum  together  with  numerous  peculiar  vascular  structures. 
These  vessels  had  walls  of  various  thicknesses,  some  a  single  layer  of  endo- 
thelium, others  moderately  thick  concentric  layers  af  healthy  tissue,  while  still 
others  were  exceedingly  thick,  and  many  were  slightly  or  markedly  altered 
by  fibrinoid  necrosis.  The  changes  here  were  interpreted  as  being  due  to  a 
subacute  or  chronic  inflammation,  the  source  of  which  is  uncertain. 

Of  particular  interest  in  connection  with  the  reports  presented  is  the  etiology. 
For  purposes  of  classification  the  causes  of  an  aneurysm  of  a  renal  artery  may 
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be  traumatic  and  nontraumatic.  The  latter  group  can  be  further  subdivided 
into  primary  disease  of  the  arterial  wall,  either  degenerative  (arteriosclerosis) 
or  inflammatory  (syphilis,  periarteritis  nodosa),  and  secondary,  due  to  the 
extravascular  disease.  Trauma  is  the  cause  of  an  aneurysm  of  the  renal  artery 
in  approximately  50  per  cent  of  the  reports  on  record.  With  many  of  these 
the  accompanying  arteriosclerosis  is  an  important  factor,  and  the  trauma, 
which  often  is  insignificant,  is  only  the  exciting  cause. 
January    10.    1927. 


SKIN     REACTIONS     WITH     COCCIDIOIDAL    GRANULOMA 
EDWIN     F.     HIRSCH 

From   the  Hiiiry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital,   Chicago,  III. 

Broth  culture  and  synthetic  medium  filtrates  of  Coccidioidcs  iiiimitis  injected 
in  animals  infected  with  Coccidioidcs  immitis  and  in  a  patient  with  coccidioidal 
granuloma,  cause  reactions  in  the  skin  resembling  those  occurring  with  tuber- 
culin in  tuberculous  animals.  The  immediate  reaction  of  the  skin  is  like  an 
urticarial  wheal ;  the  delayed  reaction  is  a  red  swelling  of  the  skin,  at  its 
maximum  usually  within  from  twenty-four  to  forty-eight  hours  after  the  injec- 
tion. Heating  at  80  C.  for  thirty  minutes  does  not  destroy  the  activity  of 
these  filtrates.  Two  volumes  of  95  per  cent  alcohol  added  to  one  of  the  filtrate 
flocculates  a  substance  with  active  properties  that  can  be  dried  and  powdered. 
It  contains  from  3  to  4  per  cent  nitrogen  and,  on  hydrolysis,  from  20  to  40 
per  cent  reducing  sugar  measured   as   dextrose. 

A  complete  report  is  published  with  Harriet  Benson  and  Dorothy  D'Andrea 
in  the  Jounial  of  Infectious  Diseases  40:629,  634,  638,  1927. 

January   10,  1927. 

ACUTE    INTESTINAL    OBSTRUCTKJN     IN     A    NEW-BORN 

INFANT    FROM    HERNIA    OF    THE    LOWER 

ILEUM    THROUGH    A    CONGENITAL 

MESENTERIC    OPENING 

ESMOND     R.     LONG 

University  of  Chicago 

Intestinal  obstruction  from  herniation  of  part  of  the  bowel  through  a  con- 
genital mesenteric  opening  has  been  described  as  "unusual  but  not  rare." 
Anatomists  refer  to  the  condition  without  mentioning  specific  instances.  Both 
Treves  and  Davis  in  their  textbooks  on  anatomy  state  that  occasionally  con- 
genital defects  are  found  in  the  mesentery,  through  which  part  of  the  bowel 
may  slip  with  subsequent  strangulation.  The  most  recent  report  on  the  anomaly 
is  that  of  G.  D.  Cutler  {Boston  M.  &  S.  J.  192:305,  1925),  who  reviewed 
twenty-seven  reports  of  this   disorder  and  added  one  of  his  own. 

All  of  these  came  to  the  attention  of  surgeons  as  typical  intestinal  obstruc- 
tion,  with  a   history  of  three   or   four  days,   as   a   rule,  of   pain,    vomiting  and 
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obstipation.  The  exact  nature  of  the  obstruction  was  not  correctly  diagnosed 
in  any  patient  I)eforc  operation.  The  age  incidence  of  the  patients  varied 
froni  1  to  70,  the  condition  occurring  more  often  during  youth  and  a  few 
times  in  infancy.  Operation  disclosed  herniation  of  from  a  few  inches  to 
several  feet  of  bowel  through  slitlike  openings,  usually  close  to  the  ileocecal 
junction,  varying  from  %  of  an  inch  to  3  inches  (1.5  to  7.6  cm.)  in  length, 
witli  strangulation  or  volvulus.  Bloody  fluid  was  found  in  the  peritoneal  cavity 
in  all  patients,  and  frequently  the  strangulated  bowel  was  gangrenous.  The 
operative  aim  was  either  reduction  or  resection.  In  spite  of  operation  in  the 
cases  reviewed,  the  mortality  was  over  50  per  cent.  In  general,  the  mesenteric 
defects  were  believed  to  be  of  congenital  origin,  although  tlierc  was  a  history 
of  trauma  in  a  fourth  of  the  cases. 

The  subject  of  this  report  was  a  boy,  aged  4  days,  a  patient  of  Dr.  J.  P. 
Graf  at  St.  Bernard's  Hospital.  The  infant  was  born  of  a  normal  mother, 
in  an  easy,  normal  delivery.  It  was  noted  at  the  time  of  birth  that  the  infant 
had  a  peculiar  "froglike"  shape.  The  abdomen  was  abnormally  large,  and  the 
thorax  was  abnormally  wide  at  its  junction  with  the  abdomen.  The  baby  took 
the  mother's  breast  readily,  receiving  a  little  water  in  addition  to  colostrum 
from  the  breast.  No  bowel  movements  occurred.  The  night  nurse  thought 
she  recollected  one  passage  of  meconium,  but  was  uncertain;  in  view  of  the 
condition  of  the  colon  found  at  necropsy,  it  was  almost  certain  that  no  meconium 
ever  passed.  The  abdominal  swelling  increased,  and  on  the  third  day  castor 
oil  and  an  enema  were  given,  but  had  no  effect.  Following  every  attempt  to 
nurse  after  this,  the  child  vomited.  A  diagnosis  of  intestinal  obstruction, 
possibly  intussusception,  was  made,  and  an  operation  was  performed  on  the 
fourth  day.  The  peritoneal  cavity  was  found  to  be  full  of  bloody  fluid,  and 
a  large  loop  of  bowel  without  mesentery  was  seen.  The  prognosis  seemed 
hopeless,  and  as  the  infant  was  almost  moribund,  the  wound  was  closed  with- 
out further  manipulation.     The  child  died  two  hours  later. 

Necropsy  was  performed  the  same  day.  The  abdomen  was  greatly  distended, 
and  the  thorax  was  short,  with  a  broad  base,  having  the  configuration  of  a 
short  cone.  There  was  a  slight  icterus.  Except  for  these  abnormalities  and 
the  laparotomy  incision,  there  were  no  important  external  changes.  Internal 
abnormalities  were  found  only  in  connection  with  the  alimentary  tract.  The 
peritoneal  cavity  contained  bloody  fluid.  The  stomach  and  duodenum  were 
normal.  The  upper  jejunum  was  normal,  except  for  hemorrhage  between  the 
leaves  of  the  mesentery.  The  lower  jejunum  and  upper  ileum  were  enormously 
dilated  and  filled  with  salvelike,  green  meconium.  For  a  length  of  30  cm.  the 
average  circumference  of  the  bowel  in  this  location  was  15  cm.  The  ileum 
tapered  gradually  to  normal  size  at  the  lower  end  of  the  dilated  part.  Begin- 
ning 15  cm.  below  the  most  dilated  portion  there  were  numerous  fenestrations 
of  the  mesentery  along  a  bowel  length  of  15  cm.,  extending  to  within  4  cm. 
of  the  ileocecal  junction.  The  last  35  cm.  of  ileum  had  passed  through 
one  of  these  openings  and  was  twisted.  The  coils  of  this  part  were  drawn 
tightly  together  and  were  almost  empty.  The  entire  colon  was  collapsed  and 
was  free  from  meconium.  Smears  of  the  meconium  from  the  distended  part 
disclosed  the  typical  gram-negative  flora  of  the  new-born  infant  before 
establishment  of   the   mother's   milk   supply. 


2>Z7 

The  cause  of  the  fenestration  which  permitted  the  hernia  with  volvulus 
and  intestinal  obstruction  could  not  be  determined  with  certainty.  In  view  of 
the  peculiar  configuration  of  the  infant's  abdomen  with  pressure  deformity 
of  the  thorax,  noted  at  birth,  it  may  be  assumed  that  the  obstruction  took 
place  during  intra-uterine  life.  Whether  the  fenestration  resulted  from  an 
embryonic  defect  or  intra-uterine  tearing  it  was  not  possible  to  determine. 
Certainly  trauma  had  added  to  the  extent  of  fenestration  during  or  after 
birth,  because  normal  development  of  the  intestinal  wall  could  not  have 
occurred  wath  such  extensive  loss  of  mesentery  and  blood  supply  as  was  found 
at  the  necropsy.  Probably  the  extreme  distention  and  stretching  of  the  bowel 
as  a  result  of  the  obstruction  had  added  to  the  tearing  of  the  delicate  mesentery, 
with  hemorrhage,  leading  to  the  hemoperitoneum  noted. 

It  is  interesting  to  speculate  on  the  effect  of  intestinal  obstruction  before 
and  after  the  advent  of  bacteria  in  the  bowel.  Possibly  the  bacterial  flora, 
which  developed  after  food  and  water  were  taken  by  mouth,  played  a  part 
in  the  symptoms   attending  the   intestinal   obstruction. 

January  10,  1927. 


HEAIOCHROMATUSIS     AND     PRIMARY     CARCiXUAIA 
OF    THE    LIVER 

D.    K.    HIBBS 

From  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital,  Chicago 

Primary  carcinoma  of  the  liver  associated  with  cirrhosis  is  relatively  com- 
mon and  seems  to  occur  with  the  pigment  type  of  cirrhosis  more  often  than 
is  recognized  generally.  Karsner's  review  (Arch.  Int.  Med.  8:238  [Aug.]  1911) 
mentions  cirrhosis  in  all  livers  witli  a  primary  carcinoma,  and  of  the  107 
reports  of  primary  carcinoma  of  the  liver  reviewed  by  Winternitz  (Johns 
Hopkins  Hasp.  Rep.  17:143,  1916),  cirrhosis  was  present  in  87  per  cent.  Rowen 
and  Mallory  (Am.  J.  Path.  1:677,  1925)  reported  nine  primary  carcinomas  of 
the  liver  in  6,506  postmortem  examinations.  Seven  of  the  nine  carcinomas 
were  of  the  liver  cell  type,  and  six  of  these  occurred  in  livers  with  marked 
cirrhosis.  The  cirrhosis  in  three  cases  was  of  the  pigment  type,  in  three 
others  the  alcoholic  type.  Rowen  and  Mallory  believe  that  a  progressive 
necrosis  of  liver  cells  is  accompanied  by  regeneration,  which  finally  results 
in   cells   proliferating   indefinitely,   as    in   a   malignant   tumor. 

The  cases  of  three  of  the  sixteen  patients  with  hemochromatosis  examined 
postmortem  at  the  Boston  City  Hospital  during  the  last  twenty-six  years 
are  reported  by  Mills  (Arch.  Int.  Med.  34:292  [Sept.]  1924).  These  patients 
are  said  to  have  died  because  of  a  coincident  primary  carcinoma  of  the  liver, 
a  sequence  which  he  considers  to  be  relatively  frequent.  These  lesions  arise, 
according  to  Mills,  because  of  the  continual  necrosis  and  regeneration  of 
liver   cells,   which    finally   exceed   their   normal   growth    limits    and    proliferate 
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as  a  carciiumia.  Blaiitoii  and  Healy  {Arch.  Int.  Med.  27:406  [April]  1921) 
report  licmocliroiiiatosis  in  four  patimts,  (Hic  of  whom  had  a  primary  carcinoma 
of  the  liver. 

M.  H.,  a  white  man,  aged  04,  was  brought  to  St.  Luke's  Hospital,  Chicago, 
in  an  ambulance.  He  seemed  well  until  the  afternoon  of  admission,  when  he 
suddenly  collapsed  while  at  work  and  became  unconscious.  At  the  time  of 
admission  he  had  symptoms  of  a  cerebral  hemorrhage  or  thrombosis,  and  he 
died  on  the  following  day.  The  postmortem  examination  (by  Edwin  F. 
Hirsch)  showed  that  death  was  due  to  a  huge  spontaneous  intrapontile  hemor- 
rhage. A  pigment  cirrhosis  and  a  primary  carcinoma  of  the  liver,  with  tumor 
tissue  thrombosis  of  branches  of  the  portal  vein  near  the  carcinoma  were  also 
found.  The  liver  with  the  empty  gallbladder  weighed  2,900  Gm.  It  was  dark 
red-brown,  with  a  capsule  finely  nodular  and  roughened  by  depressed  regions 
of  fibrous  tissue.  The  substance  of  the  liver  was  leathery.  On  surfaces  made 
by  cutting,  the  lobular  markings  generally  were  obscured,  and  the  tissue 
contained  yellow-gray  nodules,  4  to  6  mm.  in  diameter,  of  regenerating  liver 
parenchyma.  Near  the  center  of  the  right  lobe  was  a  gray  mass  of  tissue 
about  6  by  8  cm.  with  irregular  prolongations  which  on  surfaces  made  by 
cutting  appeared  as  discrete  nodules  of  tissue.  One  margin  of  this  mass  was 
beneath  the  liver  capsule  on  the  front  surface.  A  dilated  branch  (4  by  2  cm.) 
of  the  portal  vein  adjacent  to  the  tumor  was  filled  with  gray  tissue  5.5  cm. 
long.  Histologic  preparations  of  the  gray  mass  contained  carcinoma  tissue 
with  an  arrangement  into  papillary  structures  having  a  delicate  fibrous  stroma 
and  suggesting  an  origin  from  duct  epithelium.  There  was  a  pigment  cirrhosis 
of  the  liver  tissue  itself.  Deposits  of  brown  pigment  like  those  of  the  liver 
were  present  also  in  the  pancreas,  in  the  suprarenal  glands  and  in  the  biliary 
lymph  nodes.  Hemofuchsin  and  hemosiderin  granules  were  demonstrated  in 
these  tissues  according  to  the  method  suggested  by  Mallory,  Parker  and  Nye 
(/.  M.  Research  42:461,  1921).  A  chemical  analysis  of  350  Gm.  of  liver  tissue 
fixed  in  formalin  failed  to  demonstrate  copper.  However,  since  the  tissues 
had  been  kept  in  formalin  for  about  a  year  before  the  chemical  analysis  was 
made,  the   copper  compounds   may  have  been  dissolved. 

While  many  details  regarding  the  past  history  of  this  patient  could  not  be 
obtained,  it  is  known  that  he  used  alcohol  excessively,  and  for  over  ten  years 
had  worked  as   a  tradesman   on  metal  lamps. 

lanuarv  10.  1927. 


PARASITIC     NODULES     RESEMBLING     TUBERCULOSIS 
IN    THE    LUNGS     OF    SWINE 

L.     ENOS     DAY 

JOHN     S.     BENGSTON 

AND 

H.     B.     RAFFENSPERGER 

Nodules  caused  by  parasites  in  the  lungs  of  swine  occur  often,  and  closely 
resemble  miliary  tubercles.  So  close  is  this  resemblance  that  often  the  two 
varieties    of   nodules    are    distinguished    macroscopically    with    difficulty.      This 
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distinction  is  important,  because  the  tinal  disposition  of  the  carcass  depends 
on  which  of  these  diseases  is  present.  For  many  years  it  has  been  known  that 
palisade  worms  in  the  lungs  of  certain  animals  cause  nodules.  As  early  as 
1875,  Bugnion  (Coiiipt.  rend,  dc  la  reunion  de  la  Soc.  Helvetiqnc  a  Andcnnatt, 
1875)  divided  verminous  pneumonia  in  sheep  caused  by  Synthetocaulus  nifescens 
into  three  types,  the  third  form  of  which  he  designated  as  nodular  pneumonia. 
The  nodules  range  in  size  from  that  of  a  millet  seed  to  that  of  a  pea,  and  are 
either  grayish  yellow  or  dark  red,  according  to  the  acuteness  of  the  inflamma- 
tory process.  This,  he  says,  is  the  commonest  form,  and  the  nodules  are 
infiltrations  of  the  tissue  caused  by  the  ova  and  embryos  in  the  alveoli.  Gratia, 
in  1883,  reported  similar  nodules  in  the  lungs  of  swine,  an  observation  con- 
firmed by  others. 

In  January,  1923.  a  portion  of  the  lung  of  a  hog  with  a  large  number  of 
pleural  nodules  resembling  miliary  tuberculosis  was  received  for  examination 
from  the  meat  inspection  station  of  Madison,  Wisconsin.  Histologically,  the 
nodules  were  unlike  tuberculous  lesions,  and  consisted  essentially  of  lymphocytes 
arranged  in  small,  grapelike  clusters.  A  satisfactory  interpretation  was  not 
made  at  that  time,  but  later  more  swine  lungs  with  similar  lesions  were  found 
by  inspectors  in  the  Federal  Meat  Inspection  Service  in  Chicago. 

In  several  sections  from  one  of  these  nodules  were  found  portions  of  para- 
sites containing  eggs  with  larvae.  The  eggs  of  lung  worms  in  swine  are  known 
to  contain  larvae  before  they  are  extruded  by  the  parasite.  These  observations, 
later  confirmed,  established  the  causal  agent  of  the  lesions. 

In  their  migration  along  the  bronchi  the  lung  worms  sometimes  penetrate 
the  minute  bronchioles,  and  die.  They  act  as  a  foreign  substance  which  stim- 
ulates a  hyperplasia  of  the  lymphoid  tissue  and  the  formation  of  the  nodules. 

The  bronchi  of  the  posterior  parts  of  the  lungs  are  more  frequently  infested 
with  lung  worms  than  those  in  the  anterior  parts,  and  parasitic  nodules  also 
are  more  frequently  found  in  the  posterior  lobes,  as  demonstrated  by  the  exam- 
ination of  11,429  lungs  of  swine. 

Mctastrongyhis  elongatus  occurred  in  the  lungs  of  swine  in  relation  to 
Chocrostrongylus  pudendotcctus  in  the  ratio  of  31  :7.  Choerostrongylus  pudendo- 
tectiis,  when  present,  was  always  associated  with  Metastrongylus  elongatus. 
Metastrongylus  salmi  was  not  observed. 

Of  the  twenty-three  lungs  with  parasitic  nodules  containing  disintegrating 
parasites,  five  contained  both  species,  and  eighteen  had  only  Metastrongylus 
elongatus  in  the  bronchioles.  Of  the  forty-six  lungs  with  nodules  in  which 
parasites  were  not  demonstrated,  thirty-eight  contained  Metastrongylus  elonga- 
tus only,  and  eight  contained  both  parasites.  Of  the  fifty-five  lungs  without 
nodules,  forty-one  contained  Metastrongylus  elongatus  only,  and  fourteen  con- 
tained both  parasites. 

It  seems,  then,  that  Metastrongylus  elongatus  causes  the  nodules  described 
in  the  lungs  of  swine,  possibly  also  Choerostrongylus  pudendotectus,  but  since 
lungs  with  the  latter  parasitic  infestation  alone  were  not  found,  definite  con- 
clusions may  not  be  reached  from  the  results  of  our   investigations. 

The  complete  report  will  be  published  in  the  Journal  of  the  American  Veterin- 
ary Medical  Association  for  1927. 

February  14,  1927. 
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A     LARc;!*:      inPI".R<  )ST()SIS     OF     THE     CRANIUM      DUE 

TO     ARACllXoll)     laBROBLASTOMA,     MALLORY 

(SO-CALLED    DURAL    ENDOTHELIOMA) 

S.     M.     CKOWK 

John   J.    Uorlaml   Killow   in    Medicine 
ANU 

C.    K.    JONES 

Fioin  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital,  Chicago 

Hyperostosis  of  the  cranium  witli  endothelioma  of  the  dura  has  been 
reviewed  by  Gushing  (Arch.  X enrol.  &  I'sychiat.  8:139  [Aug.]  1922;  Brain  45: 
282,  1922),  Penfield  {Xciirol.  &  Psychopath.  4:27,  1923:  Surg.  Gynec.  &  Obst. 
36:657,  1923)  and  others.  It  is  not  an  unusual  condition,  although  according 
to  Gushing,  its  occurrence  in  the  first  two  decades  of  life  is  rare.  His  statistics 
indicate  that  these  tumors,  which  he  chooses  to  call  meningiomas,  occur  in  a 
ratio  of  about  1 :4  to  the  gliomas.  These  meningiomas  comprise  about  10 
per  cent  of  the  verified  tumors  of  the  brain  and  in  about  25  per  cent  of  them 
there  is  an  accompanying  localized  thickening  of  the  cranial  bone.  More 
than  once  the  exostosis  has  been  considered  the  primary  new  growth  and  has 
been  removed,  the  symptoms  returning  after  a  time,  as  reported  by  Spiller 
(/.  A.  M.  A.  49:2059  [Dec.  21]  1907).  The  bony  swelling  has  recurred  also, 
as  reported  by  Rand  {Arch.  Surg.  6:573  [March]  1923),  and  although  it  was 
removed  a  second  time,  it  has  reappeared,  and  the  underlying  tumor  has  been 
removed  only  at  the  third  operation. 

J.  J.,  a  schoolboy,  aged  16,  was  admitted  to  St.  Luke's  Hospital  as  a  patient 
of  G.  K.  Jones  and  E.  W.  Ryerson  on  March  3,  1926,  with  a  bony  tumor  of  the 
forehead.  Eleven  years  before  he  had  fallen  down  a  short  cellar  stairway, 
striking  his  forehead  on  the  cement  floor.  Two  weeks  later  a  small,  smooth 
lump  was  noticed,  and  it  was  considered  by  a  physician  to  be  a  hematoma. 
For  three  years,  there  was  no  appreciable  change  in  the  size  of  the  lump,  and 
then  when  the  boy  was  8  years  old  it  started  to  grow,  painlessly  and  symmetri- 
cally. During  the  last  three  years  there  had  been  little  change  in  its  size, 
except  that  the  mother  thought  that  there  had  been  definite  growth  for  several 
months  before  he  entered  the  hospital.  The  boy  had  had  repeated  epileptiform 
attacks  since  the  age  of  10.  The  first  seizures,  occurring  during  a  period 
of  two  days  as  repeated  spastic  convulsions,  were  considered  due  to  dietary 
indiscretions.  The  second  attack,  a  year  later,  was  characterized  by  loss  of 
consciousness  and  falling  to  the  floor,  as  was  the  third  a  month  later.  After 
three  years,  at  the  age  of  15,  the  boy  had  three  short  convulsions  in  one  week, 
the  first  following  a  heavy  meal.  One  year  later,  in  January,  1926,  he  had  two 
short  convulsions,  one  lasting  three  minutes,  the  other  only  a  minute  or  two. 
Since  then  the  mother  had  noticed  that  her  son  on  two  or  three  occasions 
apparently  lost  consciousness  for  a  moment  or  so.  He  did  not  fall,  but  seemed 
"absent."  A  playmate  had  noticed  the  same  thing.  The  patient  was  uncon- 
scious during  all  of  the  attacks,  and  they  occurred  without  warning.  In  each 
instance  there  was  rigidity  during  the  seizure  and  severe  headache  following 
it,  relieved  according  to  the  mother,  by  a  dose  of  castor  oil.     There  was  a  history 
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of  considerable  gastro-intestinal  disturbance  from  infancy  through  childhood, 
and  of  asthmatic  attacks  since  the  age  of  8.  Besides  the  usual  diseases  of  child- 
hood, the  patient  had  had  bronchopneumonia,  pleurisy  and  erysipelas. 

During  the  examination  at  the  hospital  little  was  found  except  the  swelling 
of  the  forehead.  Results  of  a  previous  roentgen-ray  examination  were  reported 
by  Hollis  E.  Potter  as  follows :  "There  is  an  enormous  laying  down  of  new  bone, 
suggestive  of  an  osteoma,  apparently  not  penetrating  beneath  the  lower  table." 
Neurologic  examination  by  G.  W.  Hall  disclosed  no  organic  disturbance  of  the 
central  nervous  system.  The  patient  was  alert,  and  there  was  no  mental 
deterioration. 

At  the  operation,  noted  by  an  intern  "to  be  one  of  mental  therapeutics  and 
cosmetic,"  an  "osteoma  of  the  frontal  bone"  was  sawed  off.  The  tumor  was 
symmetrical  with  respect  to  the  midline  of  the  skull,  and  the  periosteal  cov- 
ering was  adherent  to  it  and  about  }i  of  an  inch  (0.96  cm.)  thick.  Results 
of  the  roentgen-ray  examination  ten  daj'S  after  the  operation  were  reported  by 
E.  L.  Jenkinson  as  follows :  "The  large  osteoma  involving  the  frontal  bone 
has  been  removed.  The  internal  table  is  intact  except  for  a  small  area  about 
V/z   inches    (3.77  cm.)    above  the   glabella." 

Eleven  months  after  the  operation  the  boy  is  apparently  well,  is  an  honor 
student  in  high  school,  and  is  a  member  of  the  school  swimming  team.  He  has 
been  taking  phenobarbital,  supposedly,  every  day  since  the  operation,  and  he  has 
not  had  any  more  convulsions.  In  recent  roentgenograms  tiierc  is  no  note- 
worthy change  in  the  shadows  of  the  cranial  bone.  Vision  and  eyegrounds 
are  normal. 

The  tissue  removed  at  operation  was  examined  by  Edwin  F.  Hirsch,  who 
reported  the  following  observations :  The  three  pieces  of  compact  bone  were 
9  by  3.3  cm.,  9  by  3.5  cm.,  and  9  by  4.5  by  2  cm.  They  seemed  to  have  been 
cut  from  a  roughly  spherical  mass.  On  the  surfaces  that  had  been  sawed  there 
was  hard,  bony,  tissue-like  cortex ;  the  parts  on  the  outside  were  porous,  and 
some  were  covered  with  a  little  closely  adherent  fibrous  tissue.  With  these  was 
a  roughly  wedge-shaped  piece  of  fibrous  tissue  9.5  by  3  by  1  cm.  The  three 
pieces  of  bone  together  weighed  156  Gm. 

Sections  of  the  fibrous  tissue  (the  periosteal  covering)  contained  dense 
masses  of  hyaline  fibrous  tissue  and  collagen.  Between  the  fibrous  septums 
were  masses  of  large  polygonal  cells,  which  in  the  hematoxylin-eosin  stain  had 
a  faint  purple  cytoplasm  and  a  vesicular  round  nucleus.  These  in  places  were 
arranged  concentrically,  some  around  small  blood  vessels.  In  sections  of  the 
bone  there  were  similar  masses  of  these  cells  in  the  large  marrow  spaces.  With 
special  stains,  such  as  phosphotungstic  acid-hematoxylin,  Weigert's  elastic 
tissue  and  aniline  blue,  the  specific  staining  qualities  of  the  collagen  and  elastic 
fibers  were  demonstrated.  These  staining  reactions  and  the  histology  permitted 
the   diagnosis  of  a  so-called   "dural   fibroblastoma." 

Comment. — According  to  Gushing,  the  view  that  a  "dural  fibroblastoma" 
arises  from  the  arachnoid,  was  first  expressed  by  John  Cleland,  of  Glasgow,  in 
1864,  and  similar  opinions  were  later  given  by  C.  Robin  of  France  (1869),  by 
Schmidt  (1902)  and  by  Weed  and  Gushing  (1915).  Mallory  (/.  M.  Research 
41:349,  1920)  published  a  histologic  study  with  the  statement  that  there  is  no 
dural  endothelium,  and  that  the  tumors  commonly  considered  as  arising  from 
such  a   structure   in   reality  develop   from   the  growing   cells  of  the   arachnoid. 
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Two  years  later,  Cusliiiit^  diseussed  tlie  origin  from  the  araclinoid,  the  favored 
places  of  occurrence  and  tlie  factors  in  the  development.  As  factors  he  con- 
siders age,  congenita]  predisposition,  trauma  and  the  physiologic  activity  of 
the  cells  of  the  arachnoid  concerned.  He  considers  the  relation  to  trauma 
close  and  more  than  coincidence. 

The  tumor  is  not   known   lo    metastasize    (Towne:    ./;;;/.   Sur;/.   83:321,    1926), 
although  it  may  invade  tlie  dura!  sinuses  and  may  extend  thiougii  the  cranium 


Photomicrograph  illustrating  structure  of  a  tumor ;  X  75. 


and  into  the  scalp  and  temporal  muscles.  It  may  displace  and  compress  brain 
tissue,  but  according  to  Mallory,  "it  cannot  pass  through  the  arachnoid  from 
which  it  has  risen  and  invade  the  brain."' 

Microscopically,  Mallory  describes  the  arachnoid  fibroblastoma  as  com- 
posed of  cells  that  are  usually  large  and  more  or  less  flattened,  but  sometimes 
spindle-shaped,  often  having  a  marked  tendency  to  wrap  themselves  about  each 
other,   around   strands   of   connective    tissue   or   around   blood   vessels,   forming 
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concentrically  arranged  masses  of  cells  or  whorls  of  various  sizes.  The  cells 
may  be  arranged  in  a  palisade  effect.  The  whorls  may  be  fibrous.  With  slow 
growth  fibroglia,  collagen  and  elastic  fibrils  may  be  formed. 

The  manner  of  growth  of  the  hyperostosis  has  been  studied  by  Phemister 
[Arch.  Surg.  6:554  [March]  1923).  He  believes  that  the  tumor  stimulates  the 
production  of  new  bone  which  is  itself  not  tumorous.  The  pad  of  tumor  tissue 
between  the  hyperostosis  and  the  scalp  has  been  described  by  Penfield. 

The  tumor  may  exist  without  symptoms,  the  manifestations  depending  on 
the  size  and  location  of  the  intracranial  growth.  The  bony  swelling,  when 
present,  may  or  may  not  be  painful  or  tender.  Convulsions,  either  generalized 
or  localized  to  one  part  of  the  body,  have  been  reported  repeatedly.  Headache 
is  probably  even  more  frequent,  and  in  the  cases  reported  by  Penfield  it  was 
of  a  stabbing  or  neuralgic  character,  rather  than  of  the  increased  intra- 
cranial pressure  type.  Hemiplegia,  eye  changes  and  mental  disturbances  are 
less  commonly  observed. 

It  is  Cushing's  opinion  that  "unquestionably  many  of  these  lesions  are  never 
recognized  during  life  and  even  if  a  diagnosis  of  tumor  suspect  be  made,  local- 
ization may  be  extremely  difficult  in  the  absence  of  hyperostosis,  palpable  or 
shown  by  the  roentgen-ray."  Sosman  and  Putnam  {Am.  J.  Roentgenol.  13:1, 
1925),  reviewing  the  roentgenograms  of  ninety-five  verified  intracranial  meningi- 
omas, found  in  nearly  half  of  them  recognizable  changes  characteristic  of  the 
tumor,  but  in  discussing  the  differential  diagnosis  they  state  that  it  may  not 
be  possible  to  distinguish  between  osteoma  and  the  tumor  except  by  operation. 

The  treatment  of  patients  with  arachnoid  fibroblastoma  is  surgical.  As 
stated  by  Gushing,  the  tumor  may  increase  in  size  without  giving  evidence  of 
its  growth,  so  that  the  operation  for  its  removal  may  be  most  formidable. 
Gushing,  Penfield  and  others  have  called  attention  to  the  fact  that  the  tumor 
apparently  does  not  recur  locally  when  a  little  is  left,  either  in  the  muscles  of 
the  scalp  or  at  the  attachment  to  the  dura.  Both  report  the  cases  of  patients 
who  were  well  twelve  years  after  operation.  Sosman  and  Putnam,  however, 
mention  five  patients  operated  on  a  second  time,  one  as  long  as  nine  years 
later,  for  recurrence  of  the  tumor. 

February  14,   1927. . 

MICROSCOPIC    CHANGES     IN    SICKLE    CELL    ANEMIA 

L     PILOT 

My  interest  in  sickle  cell  anemia  (Herrick)  was  aroused  by  recognizing 
the  disorder  in  tissues  of  a  young  negro  in  whom  the  disease  was  not  recog- 
nized clinically.  The  tissue  changes  are  so  definite  that  this  peculiar  anemia 
may  be  identified  without  diflRculty  in  microscopic  preparations.  The  recorded 
descriptions  of  tissue  changes  are  limited,  there  being  only  four  based  on 
examination  of  tissues  at  autopsy.  These  reports  were  made  by  Huck,  Graham 
and  Sydenstricker.  I  shall  mention  the  essential  features  of  the  disease  in 
another  patient. 

A  negro,  aged  16,  entered  the  Gook  Gounty  Hospital  complaining  of  pain  in 
the  ankles  and  knees,  malaise  and  anorexia  of  one  week's  duration.  He  said 
that  about  ten  davs  before  he  had  had  a  "cold,"  and  three  days   later  he  had 
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felt  pain  in  tlio  left  ankk-.  Pains  in  tin.-  kntcs  and  in  tlu'  lunihar  region  appeared 
on  the  following  day.  Profuse  sweats  occurred  several  times.  Similar  attacks 
of  pain  and  sweats  occurred  two  weeks  prior  to  the  present  attack,  and  similar 
attacks  had  been  noted  before.  He  had  had  a  chancre  four  months  before  and 
had  received  six  "injections." 

Physically,  the  boy  appeared  ill  ;  his  ttiiiperature  was  101.8  F.,  his  pulse 
rate,  112,  and  his  respirations,  24  per  minute.  The  head  presented  patchy 
alopecia  and  the  skin  contained  macular  patches,  especially  on  the  forehead, 
the  palms  and  extremities.  The  sclerae  were  markedly  icteric.  The  lips  were 
fissured,  the  teeth  were  good,  and  the  tonsils  were  large.  The  lungs  were 
resonant ;  the  heart  had  a  systolic  blow  at  the  apex.  The  abdomen  was 
tympanitic,  the  liver  extending  two  fingerbrcadths  below  the  costal  arch.  There 
was  a  healing  chancre  on  the  shaft  of  the  penis,  a  marked  tenderness  about  the 
knee  and  ankle,  but  no  swelling  or  edema.  All  the  lymph  nodes  were  mod- 
erately enlarged  and  hard.  A  clinical  diagnosis  of  secondary  syphilis  and 
icterus  due  to  arsenic  therapy  was  made.  The  patient's  temperature  rose  to 
105  F. ;  he  became  more  toxic,  and  died  within  forty  hours  after  admission. 
The  urine  contained  albumin.     The  Wassermann  reaction  was  reported  4  plus. 

The  anatomic  diagnosis  showed:  macular  rash  of  the  skin,  icterus,  bilateral 
fibrous  pleuritis,  caseated  and  calcified  tuberculosis  of  the  parabronchial  lymph 
nodes,  petechial  hemorrhages  of  the  epicardium,  slight  sclerosis  and  bile  stain- 
ing of  the  aorta.  The  thymus  was  7  cm.  at  the  base;  the  spleen  weighed  150 
Gm.,  and  the  capsule  was  thickened  and  wrinkled.  On  surfaces  made  by  cutting 
there  was  a  marked  increase  of  the  connective  tissue,  with  peculiar  raised 
gelatinous  regions  that  stood  out  prominently.  The  liver  weighed  2,800  Gm. 
It  was  soft,  light  brown,  and  the  markings  were  obscured.  The  kidneys  were 
enlarged,  the  left  weighing  270  Gm.  and  the  right  250  Gm.  The  capsule  was 
stripped  with  difficulty,  and  depressions  were  left  on  the  surface.  The  mark- 
ings were  fairly  clear.  The  suprarenals  were  normal  in  size  and  contained 
little  lipoid  in  the  cortex.  The  bone  marrow  was  red  in  places.  The  pancreas, 
prostate  and  urinary  bladder  were  unchanged. 

The  spleen  was  markedly  hyperemic  and  hemorrhagic.  The  trabeculae  were 
thickened  and  contained  large  quantities  of  brown  and  yellow  pigment,  most 
of  which  gave  a  positive  iron  reaction.  Often  there  were  associated  calcium 
deposits.  There  were  only  small  islands  of  lymphoid  tissue.  About  the  pig- 
ment and  calcium  deposits  was  an  occasional  foreign  body  giant  cell.  The  pulp 
was  densely  packed  with  bundles  of  sickle-shaped  red  blood  cells.  The  sinuses 
were  lined  by  endothelial  cells  without  phagocytosis.  There  were  many  sickle- 
shaped  red  cells  within  the  sinuses,  together  with  a  few  macrophages  containing 
iron  pigment  and  phagocytosed  red  cells. 

The  sinuses  of  the  liver  were  distended  with  round  and  sickle-shaped  eryth- 
rocytes. There  were  many  coiled  masses  of  sickle  cells  which  were  large 
KupfFer  cells  crowded  with  phagocytosed  red  cells.  The  cords  of  the  liver  cells 
were  narrow  and  contained  fat,  but  there  was  no  iron-containing  pigment.  The 
reticulum  was  distinctly  increased,  and  the  capillaries  slightly  thickened. 

The  vessels  of  the  kidney  were  engorged,  and  the  capillaries  of  the  glomeruli 
were  prominent.  Bowman's  space  was  narrow.  The  epithelium  of  the  convo- 
luted and  collecting  tubules  contained  large  deposits  of  iron-containing  pigment. 
The  interstitial  tissue  was  slightly  increased  and  infiltrated  with  a  few  round 
cells. 


345 

The  lymph  nodes  had  dilated  sinuses  in  the  medulla  and  poorly  developed 
follicles  in  the  cortex.  The  capsule  and  the  trabeculae  were  thickened.  The 
sinuses  contained  many  phagocytic  endothelial  cells  with  engulfed  round  and 
sickle-shaped  red  cells.  A  small  amount  of  iron-containing  pigment  was 
present  under  the  capsule. 

The  bone  marrow  had  many  regions  of  erythropoesis  and  granulopoesis. 
The  sinuses  were  filled  with  nucleated  erythrocytes  and  occasional  nucleated 
sickle  cells.  There  were  numerous  sickle  cells,  together  with  various  types 
of  immature  and  mature  myelocytes.  Megokaryocytes  were  abundant.  Num- 
erous macrophages  packed  with  phagocytosed  red  cells,  many  of  the  sickle 
cell  type  were  present  in  the  sinuses. 

In  the  myocardium  there  was  a  slight  edema,  fragmentation  of  the  fibers, 
dilated  vessels  and  no  pigment.  The  thymus  did  not  contain  any  noteworthy 
changes.  The  lungs  were  unchanged  except  for  engorged  capillaries,  liut  there 
was  no  phagocytosis   by  the  endothelium. 

The  distinctive  changes  noted  in  the  examination  of  these  tissues  were 
the  marked  distention  of  the  vessels  with  many  sickle  cells,  the  marked  phag- 
ocytosis in  the  liver,  lymph  gland  and  bone  marrow  and  the  large  deposits 
of  iron-containing  pigment  in  the  spleen  and  kidneys.  Hemorrhages  had 
occurred  frequently  in  the  spleen,  and  these  tissues  especially  were  changed. 
The  histologic  changes  observed  in  the  tissues  mentioned  corresponded  closely 
with  those  observed  by  R.  H.  Jafife  in  the  tissues  of  two  other  patients  in  whom 
sickle  cell   anemia  was   recognized  clinically. 

DISCUSSION 

R.  H.  Jaffe. — In  sickle  cell  anemia  the  erythroblasts  and  normoblasts  in 
the  bone  marrow  appear  morphologically  normal.  The  transformation  of  the 
erythrocytes  to  sickle  cells  takes  place  in  the  organs  of  the  reticulo-endothelial 
system,  especially  in  the  spleen.  The  sinuses  of  the  spleen  contain  only  sickle 
cells,  while  in  the  peripheral  blood,  from  4  to  40  per  cent  of  the  red  cells  are 
disfigured.  The  sickle  cells  are  phagocytosed  by  the  Kupfifer  cells  of  the  liver 
and  by  the  reticulo-endothelial  cells  of  the  abdominal  lymph  nodes.  Phago- 
cytosis practically  does  not   occur  in  the  spleen. 

The  anatomic  changes  in  sickle  cell  anemia  resemble  those  found  in 
hemolytic  jaundice. 

February  14,  1927. 


OSTEITIS      DEFORMANS      (FACET'S      OSTEITIS, 

OSTEO-DYSTROFHIA     FIBROSA     SENILIS 

[CHRISTELLER-FRANGENHEIM] ) 

R.     H.     JAFFE 

The  clinical  history  of  this  patient  is  interesting  because  of  the  connection 
between  trauma  and  the  onset  of  the  disease.  A  woman,  aged  83,  fell  on  her 
right  knee  twenty  years  ago  while  alighting  from  a  street  car.  Since  that  time 
she  had  noticed  a  swelling  of  the  injured  knee,  which  gradually  extended  over 
the  right  thigh.     Later  the  tibia  and  the  left  lower  extremity  became  affected. 
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Tlic  patient  was  hcdriddiii   fur  i"ift(,(.'ii  years.     In   tlie   last   five  years  the  upper 
arms  started  to  swell.     She  died  of  angina  pectoris. 

Autopsy  demonstrated  an  enormous  deformity  of  the  lower  extremities. 
The  circumference  of  the  right  thigh  was  52  cm.,  that  of  the  left,  87  cm.  Both 
femurs  resembled  a  watermelon  in  size  and  shape.  The  weight  of  the  right 
femur  was  6  Kg.  The  cross  diameter  in  the  middle  of  the  diaphysis  was  16  cm. 
The  histologic  changes  were  typical  of  osteitis  fibrosa.    There  was  a  dense  net- 


Fig.  1. — Roentgenogram  of  the  right  femur. 


work  of  osteoid  tissue  trabecula  with  little  calcification  and  many  osteoclasts. 
The  bone  marrow  in  the  peripheral  parts  of  the  diaphysis  consisted  of  a  loose 
fibrillar  connective  tissue  with  accumulations  of  round  cells  and  many  mast 
cells.  The  hyperemia  of  the  marrow,  a  characteristic  which  has  been  empha- 
sized by  Pommer  and  F.  J.  Lang,  was  marked.  In  the  center  of  the  diaphysis 
and  in  the  epiphysis  fatty  marrow  was  found.  It  contained  much  myeloid 
tissue,  the  myeloid  metaplasia  apparently  being  due  to  infections  that  had 
started  from  ulcerations  of  the  skin  about  the  deformed  bones. 

Besides   the   femurs,   both   tihias    and   the   lower  end   of   each   humerus   were 
involved  in  the  process. 
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The  parathyroids  microscopically  had  the  structure  found  in  aged  persons. 
There  was  no  hyperplasia.  Calcium  metastases  were  observed  in  the  convoluted 
tubules  of  the  kidney  and  in  the  lymph  vessels  about  the  inguinal  lymph  glands. 

The  following  anatomic  changes  were  found  in  the  other  organs  :  scirrhus 
carcinoma  of  the  right  breast,  bilateral  hemorrhagic  bronchopneumonia,  marked 
sclerosis  of  the  coronary  arteries,  chronic  fibrous  myocarditis,  atrophic  cirrhosis 
of   the   liver,   chronic   cholecystitis,   cholelithiasis   and    chronic    diffuse    nephritis — • 


Fig.  2. — Transverse  section  of  the  right  femur. 

primary    contracted    kidneys,    right    nephrolithiasis    and    marked    atheromatous 
sclerosis  of  the  abdominal  portion  of  the  aorta. 

February  14,  1927.  


A     FIBROMYXOMA    OF    THE    ENDOCARDIUM 
EUGENE     F.     TRAUT 

A  retired  merchant,  aged  76,  an  inmate  of  the  Versorgungsheim  der  Gemeinde 
Wien,  had  a  condition  diagnosed  clinically  as  cerebral  apoplexy.  There  were 
no   symptoms   of  cardiac   insufficiency,   and  he   died   thirty-six   hours   after   the 
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iH-morrhagc.  The  anatomic  diagiiosis  (Professor  Jacob  Erdheim)  was  liemor- 
rhage  into  the  left  liemisplierc  witli  rupture  into  the  ventricles.  The  heart 
changes  were   incidental   and  played   no  part   as   a   cause  of  death. 

The  external  appearance  of  the  heart  was  normal.  A  longitudinal  incision 
through  the  left  side  disclosed  a  pedunculated  round  tumor  as  large  as  a  small 
hen's  egg  attached  to  the  upper  border  of  the  foramen  ovale  and  hanging  into 
the  left  auricle  (fig.  1).  Its  greatest  diameter  was  4.5  cm.,  and  the  pedicle 
attaching  it  to  the  septum  atriorum  was  2.5  cm.  thick  and  1  cm.  long.  The 
tumor  was  dark  red  with  patches  and  streaks  of  yellow  on  the  sides.  The 
pedicle  was  gray.  The  surface  most  distant  from  the  pedicle  was  roughened. 
There  the  tumor  bad  a  ril)rin(ins  attaclmunl  to  tlic  opposite  wall  of  the  auricle. 


Fig.  1. — Photograph  of  tlie   tumor  in   situ. 


At  the  attachment  of  the  pedicle,  the  septum  was  1  cm.  thick.  Palpation  of 
the  tumor  gave  the  sensation  of  a  bag  filled  with  pebbles.  It  w'as  so  flabby 
that  on  a  fiat  surface  it  flattened  out.  Not  far  from  the  base  of  the  tumor  was 
a  firm,  gray  prominence  4  mm.  wide  and  about  3  mm.  high,  roughened  with 
fibrin. 

The  wall  of  the  left  auricle  was  moderately  hypertrophied.  The  heart  had 
no  other  gross  abnormalities.  There  were  no  scars  or  mural  thrombi.  On 
cut  surfaces  the  mass  had  a  red  and  yellow  mottled  appearance  as  noted 
externally.  Sections  taken  from  several  parts  were  stained  with  hematoxylin 
and  eosin,  van  Gieson's  stain,  Weigert's  stain  for  elastic  tissue,  the  Berlin 
blue  stain  for  iron  pigment   and  the  Unna-Pappenheim  stain  for  plasma  cells. 

The  mass  (fig.  2)  consisted  of  edematous  connective  tissue  with  small 
middle-sized  vessels  consisting  of  endothelium  alone  and  occasionallj-  a  small 
layer    of   elastic    tissue.     Hemorrhages    were    scattered    here    and    there.      The 
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distribution  of  hematogenous  pigment  was  more  extensive.  There  were  great 
collections  of  phagocytes  filled  with  hemosiderin.  Spindle  cells  were  infrequent, 
and  those  present  did  not  contain  pigment.  The  cell  bodies  w^ere  absent  in 
many  places,  but  the  fibrils  persisted.  Meyer's  stain  for  mucin  failed  to  give 
a  positive  reaction  anywhere  in  the  tumor.  Hyaline  degeneration  was  present 
in  many  places.  A  considerable  part  of  the  mass  was  made  up  of  infiltrated 
cells,  lymphocytes  and  plasma  cells  occurring  separately  or  together.  In  the 
most  extensive  regions  of  infiltration,  the   lymphocytes  were  crowded   into  the 


Fig.  2. — Section  from  the  interior  of  the  tumor  (hematoxylin  and  eosin) 
showing  the  loose  connective  tissue  structure,  phagocytes  filled  with  hemosiderin, 
and  plasma  cells. 

center.  The  plasma  cells  lay  along  the  periphery.  Among  them  were  numerous 
Russell  bodies,  additional  evidence  of  a  chronic  inflammation.  Hemosiderin 
accumulations  were  especially  marked  in  the  vicinity  of  the  infiltrations.  Small 
deposits  of  calcium  were  present  in  the  hyalinized   regions. 

The  elastica  stain  demonstrated  that  the  tumor  contained  much  elastic  tissue. 
The  elastic  fibers  were  irregularly  divided  and  were  especially  thick  near  the 
surface  and  surrounded  the  larger  vessels.  Elastic  fibers  also  enclosed  round 
and  oval  masses  of  mononuclear  cells  in  the  interior.  The  shape  of  these  cells 
varied,  corresponding  most   nearly  to  lymphocytes  and   plasma  cells. 
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A  tliick  layer  ol  liyaliiiizcd  cdiiiuctive  tissiu-,  witli  scatteTcd  regions  of 
calcification  fonnod  the  surface  of  the  tumor.  ( )nly  in  the  pedicle  did  elastic 
tissue   form    the   outer    layer  of  tlie    tumor. 

The  appearance  of  the  septum  varied  witii  the  part  examined.  In  one  place 
the  endocardium  was  slightly  thickened  and  inliltrated  with  lymphocytes  and 
plasma  cells  as  well  as  a  few  wandering  cells  containing  pigment.  The 
myocardium  underneath  had  a  moderate  amount  of  fihrous  tissue,  infiltrated 
with   lymphocytes   and  plasma  cells. 

In  a  place  not  far  removed,  the  endocardium  was  markedly  thickened;  there 
was  hyaline  degeneration  but  im  infiltration.  In  another  place  the  endocardium 
was  covered  with  a  white  tiirombus,  and  at  one  place  the  fibrin  was  3  mm. 
thick,  hyalinized  and  partly  calcified.  The  free  surface  of  the  thrombus  was 
covered  with  a  layer  of  fibrin  containing  red  and  white  corpuscles.  In  con- 
trast to  the  appearance  of  the  pedunculated  mass,  the  organization  of  this 
thrtimbus  had  progressed  very  lit*Ic  by  infiltration  with  a  few  spindle  cells,  but 
witliout  vessels.  The  thrombus  had  no  elastic  fillers  in  spite  of  its  attachment 
to  the  elastic  endocardium.  Tlie  myocardium  contained  a  small  amount  of 
fat.  Both  the  endocardium  and  tlie  myocardium  seemed  to  extend  a  short 
distance  into  the  pedicle  of  tlie  tumor. 

Tumors  of  the  endocardium  are  uncommon.  Most  often  they  are  like  the 
one  described,  being  fibrous,  pedunculated  structures  arising  from  the  soft 
fibrous  tissue  in  the  subendothelial  layer  of  the  endocardium,  and  then  usually 
occur  in  the  auricles.  More  have  been  described  on  the  left  than  on  the  right 
side  of  the  auricular  septum.  The  margin  of  the  foramen  ovale  is  a  favorite 
site  of  attachment.  Of  course,  congenital  anomalies  are  common  in  this  region. 
Berthenson  {Virchozvs  Arch.  f.  path.  Auat.  132:390,  1893)  and  after  him  Albrecht 
considered  these  growths  among  the  malformations,  structures  arising  from 
fetal  rests. 

Forel  and  others  regard  them  as  pseudoneoplasms.  Forel  considered  them 
simply  organized  thrombi,  pointing  out  that  they  occur  in  the  auricles,  the 
favorite  site  of  mural  thrombi.  According  to  Forel  and  his  followers,  the 
connective  tissue  fibers  are  the  organizing  tissue. 

Against  this  view  and  in  favor  of  the  neoplastic  origin  of  the  growths  is 
their  flabby  consistency  and  the  lobulation.  A  thrombus  as  large  as  these 
tumors  could  never  be  organized  through  a  narrow  pedicle.  An  organizing 
or  organized  thrombus  contains  at  least  in  parts,  deposits  of  fibrin,  usually 
hyalinized.  Fibrin  is  absent  in  my  tissue  except  for  a  thin  layer  on  the  capsule. 
The  buffeting  in  the  blood  current  explains  the  hemorrhages  in  the  interior 
of  the  tumor.  Elastic  tissue  is  rare  in  organized  clots  but  abundant  in  the 
sections  of  this  mass.  Endocardial  tumors  usually  are  found  accidentally 
during  postmortem  examination.  Among  their  commonest  manifestations  are 
multiple  emboli  in  the  systemic  circulation.  I  believe  that  this  pedunculated 
mass  of  the  left  ventricle  is  a  tumor. 

DISCUSSION 

Edwin  F.  Hirsch  :  There  is  a  close  resemblance  between  this  tissue  and 
tissue  of  inflammatory  origin.  The  genesis  of  this  mass  may  be  like  that  of 
nasal  polyps. 

E.  F.  Traut:     Professor  Erdheim  considers  the  mass  to  be  a  tumor. 
March  14.  1927. 
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CHANGES    AT    THE    ORIFICES    OF    THE    INTERCOSTAL 

ARTERIES     IN     A    DISSECTING    ANEURYSM 

OF    THE     AORTA 

N.    F.    FISHER 

From  the  Norman  Bridge  Pathological  Laboratory  of  the  Rush  Medical  College  of  the  University 
of  Chicago  and  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital,  Chicago 

A  report  by  Crowell  (/.  A.  M.  A.  77:2114  [Dec.  31]  1921)  contains  a  review 
of  dissecting  aneurysms  of  the  aorta  and  records  four  more.  In  an  analysis  of 
215  such  aneurysms,  he  states  that  in  more  than  90  per  cent  the  changes  were 
either  marked  fatty  and  fibrous  plaques  or  advanced  sclerosis  with  ulceration. 
In  about  9  per  cent  these  alterations  were  slight.  The  age  of  most  of  these 
patients  is  40  years  or  more,  but  it  ranges  from  13  to  95  years.  The  ascending 
portion  of  the  aorta  was  involved  most  frequently  and  other  parts  of  the  aorta 
in  order  with  decreasing  frequency. 

The  primary  rupture  is  of  the  intima.  This  may  extend  through  most  or 
all  of  the  media,  because  the  dissection  occurs  between  the  media  and  the 
adventitia,  or  in  the  outer  layers  of  the  media.  The  branches  of  the  aorta  may 
be  dissected  or  even  cut  across  at  their  origins.  The  pressure  on  the  branches 
of  the  aorta  may  cause  marked  circulatory  disturbances.  Crowell  says  that 
little  attention  has  been  given  to  such  interference  of  the  circulation,  a  dis- 
turbance which  alone  may  cause  symptoms.  Disregard  of  these  symptoms 
may  be  responsible  for  the  failure  to  recognize  dissecting  aneurysms  of  the 
aorta  during  life. 

Case  1. — A  woman,  aged  64,  was  admitted  to  Washington  Boulevard  Hospital 
(S.  R.  Slaymaker),  May  5,  1926  at  1:45  p.  m.  She  complained  of  severe 
pain  in  the  region  of  tlie  heart  and  between  the  shoulders.  The  temperature 
was  98.8  F.,  pulse  rate  80  and  respiration  20;  the  heart  was  enlarged  and  the 
beat  irregular  but  without  murmurs.  After  morphine  and  a  digitalis  prepara- 
tion were  given,  the  patient  slept  and  was  fairly  comfortable.  At  9:00  p.  m. 
she  complained  of  a  severe  pain  between  the  shoulders  ;  she  died  after  twenty- 
five  minutes. 

Xccropsy  (R.  D.  Evans). — Syphilitic  sclerosis  and  dissecting  aneurysm  of 
the  aorta;  left  hemothorax;  compression  atelectasis  of  the  left  lung;  blood 
staining  of  the  tissues  of  the  posterior  part  of  the  mediastinum;  detached 
parietal  pleura  of  the  upper  part  of  the  left  pleural  cavity;  slight  bilateral 
passive  hyperemia  and  edema  of  the  lungs  ;  fatty  changes  of  the  pulmonary 
arteries;  cyst  of  the  left  ovary;  multiple  calcified  fibromyomas  of  the  uterus; 
calcified  peribronchial  lymph  node  (healed  tuberculosis?);  right  fibrous 
pleuritis ;  coal  pigmentation  of  both  lungs;  diverticula  of  the  jejunum;  polyp  of 
the  cervix  uteri ;  cholecystocolic  ligament. 

The  aorta  was  63  cm.  long.  The  lining  of  the  first  10  cm.  was  smooth, 
except  for  a  large  irregular,  yellow,  elevated  plaque  2  cm.  in  diameter  and  a 
few  similar  ones,  as  large  as  5  mm.  in  diameter.  The  lining  of  the  aorta  else- 
where was  roughened  throughout  by  irregular  plaques  or  wrinkled,  ulcerated 
and  eroded  regions.     There  was  a  transverse  slit  1  cm.  in  length,  2  cm.  distal 
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to  the  root  of  tlu-  iniKuninate  artery.  A  similar  transverse  opening  1.5  cm. 
long  was  noted  abont  1  cm.  further.  Both  openings  extended  through  the  intima 
and  the  media  to  communicate  with  an  aneurysmal  sac.  A  probe  could  be 
passed  distally  between  the  coats  of  the  aorta  for  several  centimeters. 

Beginning  at  the  upper  border  of  the  junction  of  the  innominate  artery  and 
the  aorta,  there  was  a  dissecting  aneurysm  which  involved  tlie  entire  circum- 
ference of  the  aortic  wall  for  a  distance  of  8  cm.  In  the  next  13  cm.,  the 
aneurysm  was  from  2  to  3.5  cm.  wide  and  involved  the  left  intercostal  arteries 
and  in  the  next  9  cm.  down  to  the  renal  arteries,  the  entire  circumference  of 
the  aortic  wall  was  dissected,  except  for  a  narrow  region  about  6  to  10  mm. 
wide  on  the  posterior  wall.  One  centimeter  proximal  to  the  opening  of  the 
superior  mesenteric  artery  was  a  transverse  slit  0.9  cm.  wide,  surrounded  by 
an  atheroma  wdiich  connected  the  intramural  space  with  tlic  lunKii  of  the  aorta. 
There  were  several  small  blood  clots  here.  Adherent  to  the  wall  of  the  aorta, 
just  below  the  innominate  artery  was  a  mass  of  mediastinal  fat  and  a  sac, 
communicating  with  the  intramural  space  in  the  aorta.  The  sac  contained 
freshly  clotted   blood. 

All  of  the  intercostal  arteries  were  present,  except  the  eighth  on  the  left 
side  which  probably  was  congenitally  absent.  A  2  mm.  probe  could  be  passed 
into  each  intercostal  artery.  The  lumen  of  each  of  the  arteries  on  the  left 
side  \vas  reduced  in  size,  especially  of  the  second,  third,  fourth  and  sixth 
intercostals,  whose  lumen  was  reduced  to  1  mm.  or  less.  The  lumen  of  the 
first,  second,  third,  fourth  and  ninth  intercostals  on  the  right  side  was  reduced, 
especially  of  the  fourth  and  ninth  arteries.  The  aneurysm  surrounded  the  first, 
second,  third,  fourth  and  fifth  intercostal  arteries  on  the  right  side,  and  all 
on  the  left. 

Histologic  sections  were  taken  transversely  to  the  intercostal  arteries  at 
their  junctions  with  the  aorta.  These  were  made  at  different  levels  to  determine 
the  extent  to  which  the  different  layers  in  the  walls  of  the  intercostal  vessels 
were  involved  as  well  as  to  estimate  the  size  of  their   lumens. 

Dickenson  (Tr.  Path.  Soc.  London  13:48,  1862),  McCallum  (Bull.  Johns 
Hopkins  Hosp.  20:9,  1909),  Barhat  {Arch.  Heilk  13:473,  1872)  and  Todd 
{Tr.  Med.  chir.  17:301,  1844)  have  reported  cases  in  which  certain  paralyses  could 
be  explained  easily  on  the  basis  of  interference  with  the  blood  supply  to  the 
spinal  cord.  In  others,  as  those  of  Adami  (Montreal  M.  J.  24:945,  1895)  and 
Edwards  and  Stone  (Tr.  Path.  Soc.  Philadelphia  6:38,  1878)  a  similar  explana- 
tion would  seem  satisfactory  for  the  abdominal  pain.  In  the  latter,  usually 
tiie  clinical  diagnosis  of  "surgical  abdomen"  is  made,  and  an  abdominal 
operation  is  performed. 

The  patient  whose  case  is  reported  here  had  severe  pain,  especially  in  the 
left  side  of  the  chest  and  between  the  shoulders.  The  microscopic  examination 
demonstrated  a  marked  decrease  in  the  size  of  the  lumens  of  the  second,  third, 
fourth,  and  sixth  left  intercostal  arteries,  and  it  seems  probable  that  thoracic 
pain  in  this  patient  was  due  to  interference  with  the  blood  supply.  The  seg- 
mental distribution  of  the  intercostal  vessels  to  the  spinal  cord  offers  a  satis- 
factory explanation  for  pain  limited  to  certain  regions  or  for  paralysis  of  a 
particular  part. 

March  14,  1927. 


TOTAL    PERSISTENCE    OF    THE    RIGHT    AORTIC    ARCH 

A.    ARKIX 
The  complete  report  is  published  in  Wien.  Arch.  f.  inn.  Med.   12:385,   1926. 


A     HUGE     CONGENITALLY     CYSTIC     LIVER     AND 
CYSTIC     KIDNEYS 

EARL    O.     LATIMER 

From  the  Xornial  Bridge  Pathological  Laboratory   of  the  Rush  Medical  College  of  the   University 
of  Chicago  and  the  Henry  Baird  Fazill  Laboratory  of  St.  Luke's  Hospital,   Chicago 

Congenital  cysts,  although  not  common,  are  met  often  enough  clinically  to 
be  considered  in  the  diagnosis  of  tumors  of  the  liver.  They  have  been  a 
pathologic  curiosity  for  many  years  because  of  the  size  of  the  liver,  the  theories 
of  origin  and  other  features.  Congenital  cysts  of  the  kidneys  are  far  more 
common. 

The  first  theory  as  to  the  origin  of  cysts  of  the  liver  of  this  type  seems  to 
have  been  advanced  by  Forster  (cited  by  Moschcowitz  to  be  referred  to  pres- 
ently), who  thought  they  were  dilated  bile  ducts.  He  believed  that  the  bile 
ducts  had  become  occluded  b\'  an  inflammation  and  as  a  result  had  become 
dilated  because  of  retained  bile.  Among  others  sharing  similar  views  are 
Cornil  and  Ranvier  (Pathological  Histology,  trans,  by  Shakespeare  and  Simes, 
Philadelphia.  1880,  p.  565),  Forbes  (St.  Bartholomczv's  Hasp.  Rep.  33:181,  1897) 
and  Blackburn  (Tr.  Path.  Soc.  London  55:203,  1904). 

Sabourin  {Arch,  de  physiol.  norm,  ct  path.  10:62  and  213.  1882 1  carefully 
studied  two  cystic  livers  and  in  one  found  cirrhosis ;  therefore  he  concluded 
that  the  cysts  were  caused  by  the  cirrhosis.  He  believed  that  they  were  new 
epithelial  growths,  formed  fmni  newly  formed  bile  ducts  and  called  them 
"angioma  biliare." 

Siegmund  (f'irchozv's  Arch.  f.  path.  Aiuit.  115:155,  1889)  objected  to  the 
inflammatory  theory,  and  suggested  that  they  are  true  cystadenomas.  However, 
he  did  not  state  whether  they  were  formed  from  bile  ducts  or  liver  cords. 
Hippel  (Jlrcliozc's  Arch.  f.  path.  Anat.  123:473,  1891),  speaks  of  cystadenomas 
formed  from  bile  passages  that  were  originally  present.  Xauwerck  and  Huf- 
schmid  {Beitr.  z.  path.  Anat.  u.  z.  allg.  Pathol.  12:1,  1893),  and  v.  Kahlden 
{Beitr.  z.  path.  Anat.  u.  z.  allg.  Pathol.  13:291,  1893)  also  called  them  cystadenomas, 
while  Dmochowski  and  Janowski  (Bcitr  z.  path.  n.  z.  allg.  Pathol.  16:102,  1894) 
called  them  fibro-adenomas.  The  latter  workers  found  cj'stic  livers  in  con- 
nection with  cystic  kidneys,  and,  believing  that  the  latter  were  true  tumors, 
presumed  that  the  cysts  of  the  liver  also  were  true  tumors. 

Still  (Tr.  Path.  Soc.  London  49:155,  1898)  was  the  first  to  express  the 
opinion  that  they  had  their  origin  in  embryonal  maldevelopment.  Moschcowitz 
{Am.  J.  M.  Sc.  131:674,  1906)  studied  the  cysts  carefully  and  agreed  with  Still. 
Moschcowitz  says,  "non-parasitic  cysts  of  the  liver  are  associated  with  con- 
genital anomalies  in  other  parts  of  the  body  especially  with  cysts  of  the  kidney. 
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Sucli  cysts  of  tlu'  lixiT  :ivv  al\\;i\s  assoi'iatt'd  with  idiigrnital  anomalies  of 
till-  liver,  consistiiiu  in  aluTrant  liilc  ducts,  which  may  he  cxtralicpatic  or 
intrahepatic.  'Huse  al)crrant  duct.s  are  emhryonal  'rests,'  formed  in  the  course 
of  development  of  the  liver,  and  have  thus  far  hcen  found  only  in  cystic  livers 
or  livers  associated  with  cystic  kidneys.  Non-parasitic  cysts  of  the  liver  have 
their  ori.ain  in  these  aberrant  ducts  and  may  assume  two  forms  :  one,  arising 
from  inHammatory  hyperplasia  of  these  diuis;  the  other,  l)y  retention  of  fluids 
in  these  ducts,  as  a  result  of  congenital  obstruction.  There  is  no  valid  reason 
iov  classifying  these  cysts  amonj;  tumors." 

Borst  (Borst,  cited  by  Moschcowitz)  comliined  the  idea  of  a  tumor  with  that 
of  congenital  origin.  He  brought  forth  the  view  that  in  the  complicated  process 
of  embryonal  development  the  relation  of  the  growth  of  epithelium  to  connective 
tissue  was  disturbed.  However  Borst  later  told  Meyenburg  (Bcitr.  .■:.  path.  u. 
a.  allg.  Pathol.  64:477,  1918)  tiiat  he  no  longer  i)lace(l  as  much  stress  on  the 
adenomatous  character  as  he  formerly  did.  Borrmann  (/)//'/.  Mcdica  13:1,  1900) 
Aliiller  {I'irchow's  Arch.  f.  path,  .liiat.  164:270.  1901).  and  Vorpabl  ilicilr.  a. 
path.  Aiiat.  u.  z.  alh/.  I'atlwl.  53:477,   1912),   saw  no   adenoma  changes. 

Meyenburg  subscribing  to  the  double  embryonal  origin  of  the  liver  as  expressed 
by  Lewis  (Keibel  and  Mall:  Handb.  d.  luitwicklungsgesch  des  Menschen. 
Leipsig,  1911,  p.  391)  conceived  of  the  cysts  originating  in  bile  passages  of 
the  first  order.  In  the  liver  of  a  child  who  had  congenitally  cystic  kidneys 
be  found  some  blind  bile  passages  of  the  first  order  that  were  connected  with 
the  parenchyma  of  the  liver  but  not  with  tlie  general  biliary  system.  He 
believed  that  these  were  a  preliminary  stage  of  cysts  of  the  liver  and  con- 
cluded that  the  cysts  formed  because  of  the  failure  of  some  of  these  small 
bile  ducts  to  establish  their  connection  with   the  larger  bile   passages. 

Lorentz  (Frankfurter  Zcitschr.  f.  Path.  29:249,  1923)  believes  that  there  is 
a  monistic  origin  of  the  primary  bile  passages:  but  agrees  that  the  damage 
is  done  at  the  time  there  should  be  an  embryonal  reduction  of  the  anastamoses 
among  the  bile  passages.  He  failed  to  find  any  connection  betw-een  the  blind 
passages  and  the  liver  parenchyma. 

Teuscher  {Bcitr.  c.  path.  Anat.  n.  z.  aUg.  Pathol.  75:459,  1926)  believes  the 
cysts  to  be  due  to  embryonal  malformations,  although,  she  always  found  open- 
ings between  the  cysts  and  the  bile  passages.  Therefore,  she  does  not  believe 
their  growth  is  due  to  a  deficient  opening;  but  rather,  to  a  capacity  for  growth 
of  the  epithelium,  the  cystic  development  merely  being  one  expression  of  a 
perverted  tendency,  widespread  in  the  body,  for  the  tissues  of  the  excretory 
ducts  to  multiply  at  the  expense  of  more  highly  differentiated  glandular  tissue. 
Sometimes  this  tendency  rests  on  an  anomaly  in  the  germ  plasma,  suggesting 
an  hereditary  tendency  for  maldevelopment. 

After  this  brief  resume  of  the  theories  of  origin  of  congenitally  cystic  livers, 
it  is  the  chief  purpose  of  this  report  to  place  on  record  an  unusually  large 
congenitally  cystic  liver,  the  weight  of  which,  so  far  as  can  be  learned  from 
other  reports,  is  exceeded  by  only  one  other. 

In  1906  Moschcowitz  was  able  to  collect  only  eighty-five  undoubtedly  con- 
genitally cystic  livers,  all  but  fourteen  in  adults.  There  have  been  others 
reported  since ;  but  of  all  these  only  a  few  were  greatly  enlarged.  The  largest 
of  these  livers  are  listed  according  to  their  w^eights  in  the  following  table. 
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Bland-Sutton  (Brit.  M.  J.  2:1167,  1905)  states  that  congenital  cysts  of  the 
liver  may  enlarge  the  organ  until  it  weighs  35  pounds  (16  Kg.).  However  a 
careful  review  of  his  references  fails  to  reveal  a  liver  of  that  weight.  Boyd 
(Lancet  1:951,  1913)  collected  thirty-four  instances  of  nonparasitic  cysts  of 
the  liver  that  were  treated  surgically.  Many  of  these  were  large  single  cysts, 
but  there  is  no  record  of  weights. 

History. — A  woman,  aged  40,  entered  St.  Luke's  Hospital,  July  3,  1926,  in 
the    care    of    Peter    Clark    because    of    a    swelling    of    the    abdomen    and     a 

Greatly  Enlarged  Congenitally  Cystic  Livers  (Arranged 
According  to  Their  Weight) 


Reported  by  Liver  Weight    Measurements     Kidneys 

Dmochowslvi   and   Janowski 10,850  Gm.        40  cm.  broad        Cystic 

(Beitr.   z.  path.  Anat.   u.  z.    allg.   Pathol.  33  cm.  thick 

16  :  102,  1894)  18  cm.  long 

l«atimer*    8,806  Gm.       36.5  em.  broad     Cystic 

30  cm.  thick 
14  cm.  long 


Year 
1894 


Vorpahl    8,181  Gm.        40  em.  broad 

(Beitr.   z.   patli.    Anat.   u.   z.    allg.   pathol.  (IS  pounds)     33  cm.  thick 

53  :  477,  1912)  17  cm.  long 

Courbis   8,000  Gm 

Cniosc  de  Paris,  1877:  cited  by  Forbes) 

Kaufniann   7,130  Gm 

(Sr>eziellen  Path.  Anat.  Berlin  1:609,  1911) 

MacDonald    6,350  Gm 

(Xeu-  York  State  J.  Med.  8  :  185,  1908)  (14  pounds) 

Eolleston    6,095  Gm 

(Diseases  of  the  Liver,  Xew  York,  1912,  p.  499)    (13  lb.  7  oz.) 

Meycnburg    5,870  Gm 

(Beitr.  z.   path.   Anat.  u.  z.   allg.   Pathol. 
«4  :  477,  1918) 

Kaufinann   5,500  Gm 

(Speziellen  Path.  Anat.  Berlin  1  :  430,  1896) 

Roberts   5,227  Gm 

(Am.  J.  M.  Sc.  108  ;  664,  1894)  (11.5  pounds) 

Sharkey    2,9.54  Gm 

(Tr.  Path.  Soc.  London  »:t :  lf>8,  1882)  (6.5  pounds) 

Siegmund   2,610  Gm 

(Virchow's  Arch.  ll."i  :  1.55,  1889) 

Blackburn    2,386  Gm 

(Tr.  Path.  Soc.  London  •'.'  :  20;i,  1909)  (5.25  pounds) 

Patterson    2,197  Gm 

(Brit.   M.  J.  2:1316,  1891)  (4  lb.  13.5  oz.) 

Bristowe  1,992  Gm 

(Tr.  Path.  See.  London  7  :  229,  1856)  (4  lb.  6.25  oz.) 


Cystic       1912 


Cystic 


Cystic 


Cystic 


1877 
1911 
1908 
1912 
1918 

1896 
1894 


1904 
1890 
1856 


*  This  report. 

feeling  of  stiffness  and  tightness  in  the  lower  thoracic  and  in  the  epigastric 
regions.  She  was  able  to  be  around,  but  worried  about  an  abdominal  mass 
which  first  was  noticed  eleven  years  before  as  a  small  nodule  in  the  right 
nipple  line  just  below  the  costal  border.  Shortly  after  the  birth  of  her  last 
child,  three  years  before,  this  mass  began  to  grow  rapidly.  When  admitted 
to  the  hospital  the  liver  was  hard  and  nodular  and  extended  to  the  umbilicus 
in  the  midline,  a  little  lower  on  the  right  side  and  a  little   higher  on  the  left 
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side.  The  patient  was  iu)t  jaundiced  hnt  had  soft  clay-colored  stools.  Syphilitic 
hepatitis,  echinococcus  cyst  and  congenitally  cystic  disease  of  the  liver  were 
considered.  On  July  10,  1926,  an  exploratory  operation  was  made  by  Peter 
Clark.  The  liver  was  greatly  enlarged  and  studded  with  cysts,  the  kidneys 
were  cystic  also.  A  small  piece  of  tissue,  removed  at  the  operation,  was 
diagnosed  congenitally  cystic  liver.     The  patient  died  on  July  20,    1926. 

The  laboratory  results  were  normal  for  tlie  blood,  the  urine,  and  the  feces 
except  for  clay-colored  stools.     The  blood  Wassermann  test  was  negative. 

Postmortem  lixamiiiation  (Edwin  F.  Hirsch). — The  liver  was  a  large  multi- 
cystic  mass  weighing  8,806  dm.  (19.5  pounds).  In  its  maximum  dimensions 
it  was  36.5  cm.  broad,  30  cm.  thick  and  14  cm.  long.  About  90  per  cent  of 
the  superior  surface  consisted  of  closely  set  cysts,  the  largest  8  cm.  in  diameter, 
the  smallest  several  millimeters.  The  walls  of  the  cysts  were  tensely  dis- 
tended with  clear,  faintly  yellow  fluid  making  the  surfaces  exceedingly  nodular. 
On  the  superior  surface  only  three  irregular  regions  could  be  identified  as  liver 
parenchyma.  They  were  about  equal  in  size  and  finely  mottled  brow-n  to  purple. 
Many  of  the  cysts  were  confluent  and  multilocular.  The  anterior  border  was 
irregular,  and  about  14  cm.  to  the  right  of  the  midline  was  a  region  stained 
with  bile  about  3  to  4  cm.  (biopsy  wound)  and  involving  the  border  and 
inferior  surface  about  equally.  In  the  center  of  this  was  a  torn  place  1.5  by 
1  cm.  The  tissue  exposed  was  stained  yellow-brown  with  bile,  rough  and 
slightly  edematous.  The  inferior  surface  was  like  the  superior  except  for  two 
larger  cysts  placed  one  on  each  side,  and  immediately  adjacent  to  the  inter- 
lobar fissure,  10  by  9  by  7.5  cm.,  and  8.5  by  8  by  7  cm.  They  were  opposite 
each  other  and  near  the  anterior  border.  On  the  surfaces  made  by  cutting,  in 
a  frontal  plane  from  below-  through  both  lobes  at  once,  a  quantity  of  clear  fluid 
escaped.  About  90  per  cent  of  these  surfaces  were  composed  of  the  cysts,  which 
were  confluent,  multilocular  and  present  throughout  the  entire  substance  of  the 
liver.  The  parenchyma  of  the  liver  where  present  was  red-brown  and  there 
was  a  moderate  cloudy  swelling.  The  lobular  markings  were  only  moderately 
distinct.  The  lining  of  the  cysts  were  smooth,  glistening  white,  with  fibrous 
connective  tissue  strands  in  a  network.  The  thickness  of  the  cyst  walls  varied 
from   1   to   3  mm.   irrespective   of   the   size  of  the   cyst. 

The  right  kidney  weighed  1,320  Gm.  and  was  22  by  14  by  8.5  cm.  It  was, 
like  the  liver,  a  multilocular  mass,  roughly  cresentric  in  shape.  About  95  per 
cent  of  the  anterior  surface  was  covered  with  closely-set  cysts,  varying  in 
size  from  2  mm.  to  5.5  cm.  in  diameter.  There  was  a  small  amount  of  yellow 
lobulated  fat  on  the  outer  surface  of  the  pelvic  region.  The  color  of  the  cysts 
varied  from  amber  to  purple  blue.  The  parenchyma  of  the  kidney  was  gray-red 
and  contained  many  pinhead-sized  cysts.  The  posterior  surface  was  like  the 
anterior,  except  that  20  per  cent  of  it  was  covered  with  yellow  lobulated 
fat  in  a  thin  layer  in  the  region  of  the  pelvis.  The  kidney  capsule  stripped 
with  difficulty,  many  superficial  cysts  being  torn  in  the  process,  leaving  the 
kidney  substance  gray-red  and  smooth.  On  the  surfaces  made  by  cutting, 
many  cysts  were  opened  and  the  contained  fluid  escaped;  the  color  of  this  fluid 
varied  from  pale  straw  to  chocolate,  according  to  the  color  of  the  cyst.  It 
was  estimated  that  altogether  this  kidney  contained  about  2  per  cent  of  the 
parenchyma  of  the  kidney.  This  had  a  moderate  cloudy  swelling,  and  the 
cortical  markings  were  lost. 
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The  left  kidney  weighed  890  Gm.  and  was  20.5  by  11.5  by  8  cm.  It  was 
like  the  right  kidney,  except  that  no  parenchyma  was  recognized.  On  surfaces 
made  by  cutting,  the  characteristics  of  the  cysts  were  like  those  of  the  liver 
and  the  other  kidney. 

Histologic  Examination. — Around  the  central  vein  of  the  liver,  the  cell 
columns  were  narrowed  and  the  sinusoids  widened  and  distended  with  blood 
cells  in  about  one  third  of  the  lobules.  In  several  other  sections,  this  was  less 
marked.  There  were  two  kinds  of  cysts  :  smaller  ones,  ranging  in  size  from 
about  that  of  the  central  vein  to  about  1  mm.  in  diameter  and  having  a  wall 
made  up  of  several  layers  of  fibrous  tissue  only ;  larger  ones,  ranging  in  size 
from  that  of  the  central  vein  (of  which  there  were  only  a  few)  to  5  to  6  mm. 
in  diameter  (of  which  there  were  many),  and  having  a  fibrous  tissue  wall 
which  was  lined  by  a  single  layer  of  cuboidal  epithelium  making  up  about 
one  fifth  of  the  thickness  of  the  wall.  All  contained  a  homogeneous  coagulum. 
The  larger  cysts  were  irregularly  placed,  the  smaller  were  uniformly  in  the 
region  of  the  portal  triad.  The  smaller  kind  of  cysts  were  surrounded  by 
normal  liver  tissue,  the  others  by  a  narrow  zone  of  necrotic  tissue  just  outside 
of  the  capsule.  Altogether  about  thirty  sections  from  twelve  different  regions 
were  studied. 

March  14,  1927. 


VARIATIONS      IN      THE      TUBERCLE      PARASITE 
H.    C.    SWEANY 

In  former  reports  (/.  A.  M.  A.  87:1206  [Oct.  9]  1926  and  Am.  Rev.  Tuberc. 
14:523,  1926),  there  was  uncertainty  as  regards  the  interpretation  of  the  observa- 
tions then  recorded.  As  the  result  of  these  and  further  studies,  the  mono- 
morphic  idea  of  Koch  and  his  followers  was  questioned,  especially  as  regards 
its  application  to  the  tubercle  bacillus.  Having  been  convinced  that  the  tubercle 
parasite  is  not  always  acid-fast  and  not  always  a  bacillus,  I  was  led  to  see 
if  there  might  not  be  other  changes  which  either  have  not  been  observed 
commonly  or  perhaps  have  not  been  accepted.  The  monographs  of  Lohnis 
(Washington,  D.  C.  Natl.  Acad.  Sc,  Second  Memoir,  1922,  vol.  16)  and 
Hadley  (/.  Infect.  Dis.  40:1,  1927),  and  the  various  papers  by  Mellon  (/.  Bact. 
11:203,  1926),  are  recent  summaries  of  these  bacterial  changes.  The  incom- 
pletely understood  work  of  D'Herelle  (The  Bacteriophage  and  Its  Behavior, 
Baltimore,  Williams  &  Wilkins  Company,  1926)  may  also  be  mentioned.  I 
shall    report   only   what   has    been   observed   with   the    parasite   of  tuberculosis. 

The  nonacid-fast  granules  of  the  tubercle  bacillus  have  been  changed  into 
acid-fast  bacilli  which  are  apparently  true  tubercle  bacilli.  The  process  varies 
widely,  depending,  presumably,  on  the  source  and  environment  of  the  granules. 
Some  reproduce  by  direct  fission,  with  an  elongation  of  the  granules ;  others 
lengthen  without  fission;  others  unfold  giving  a  "coma"'  appearance  when  they 
first  emerge,  and  some  of  the  granules  appear  to  sprout ;  that  is.  the  new 
growth  is  much  smaller  than  the  granule,  and  it  actually  takes  on  a  motility 
that  lasts  a  varying  time.  Many  of  the  granules  contain  two,  three  and  as 
many  as  five  germinating  centers.  Double  granules  are  common.  When  these 
sprout  they   frequently   produce   a   pair   of  parallel   bacilli. 

The  acid-fastness  of  these  organisms  may  return  promptly  or  gradually.  I 
have   obtained  results  with  various  mediums.     Hog  spleen  tissue   incorporated 
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into  glyciiiii  agar  scciiis  to  liavo  a  stinuilating  effect  on  certain  cultures. 
Petroff's  medium  without  gentian  violet  is  one  of  the  best.  When  the  return 
of  acid-fastness  is  prompt,  frequently  an  acid-fast  coccus  or  bacillus  is  joined 
to  the  nonacid-fast  granule,  the  newer  part  taking  on  acid-fastness.  When 
the  return  is  slower,  scmi-acid-fast  forms  of  cocci  and  bacilli  witii  Much 
granules  are  seen. 

These  observations  have  been  accepted  rather  generally  by  bacteriologists. 
Some  of  the  newer  aspects  of  the  subject  are  not  so  generally  accepted,  and 
some  have  not  been  presented  before,  so  far  as  I  know.  These  will  be  reported 
as  observed,  and  for  the  present  no  conclusions  are  drawn. 

They  may  be  considered  as  follows : 

Dcgcucration  Forms. — These  are  produced  by  unfavorable  environment,  may 
be  semi-acid-fast,  may  have  acid-fast  granules  or  may  be  wholly  nonacid-fast. 
The  size  and  morphology  vary.  In  fact,  it  seems  that  morphology  is  more 
a  reaction  to  environment  than  a  specific  characteristic.  These  forms  may  or 
may  not  be  tuberculogenic. 

Regeneration  Form. — These  either  may  be  produced  artificially,  as  above,  or 
are  found  originally  in  tuberculous  lesions.  They  may  be  caused  to  pass  back 
gradually  to  acid-fastness  and,  coincidently  with  this  change,  the  lesions  pro- 
duced in  guinea-pigs  are  like  those  of  tuberculosis. 

As  further  corroberative  evidence,  I  have  succeeded  in  isolating  by  the 
single  cell  method  organisms  which  roughly  parallel  these  in  pathogenicity 
and  in  staining  qualities.  A  gradual  progression  of  changes  seems  to  take 
place  from  the  nonacid-fast  to  the  acid-fast,  with  pathogenic  and  cultural 
properties  characteristic  of  each  change.  Finally,  I  have  been  able  to  isolate 
from  animals,  acid-fast  organisms  that  resemble  the  human  form  of  tubercle 
bacillus.  It  is  too  early  to  make  this  statement  final,  because  the  animals 
are  still  living.  These  changes  have  been  brought  about  more  frequently  in 
strains  of  bacteria  that  at  first  w^ere  atypical.  Nevertheless,  the  final  cultures 
have  been  so  typical  in  appearance  and  so  different  from  the  ones  at  the  begin- 
ning that  I  wonder  if  the  start  was  made  with  an  atypical  form,  which  after 
several  animal  passages  developed  into  a  typically  human  type.  At  present, 
however,  I  cannot  apply  this  to  tubercle  bacilli  in  general,  although  one  of 
the  strains  I  employed,  which  at  the  beginning  was  a  typically  human  type, 
after  growth  on  mannite  bouillon  produced  granular  forms  in  one  of  the 
guinea-pigs.  These  granules  assumed  various  shapes  as  the  environment  was 
altered.  I  do  not  wish  to  generalize  on  this  alone.  A  large  number  of  organ- 
isms must  be  similarly  treated  and  isolated,  preferably  by  the  single  cell 
method,  as  has  been  done  with  the  nonacid-fast  coccoids  and  diphtheroid-like 
forms  which  have  reverted  to  acid-fastness  and  have  tuberculogenic  properties. 

A  definite  rule  cannot  be  given  for  causing  these  stable  strains  to  vary. 
The  cultures  must  be  obtained  in  an  unfavorable  environment.  Then  search 
for  unusual  forms  is  made,  but  no  prediction  can  be  ventured  when  these  will 
appear.  Placed  in  celloidin  capsules  and  buried  in  the  peritoneal  cavity  of 
guinea-pigs  unusual  forms  have  appeared.  These  changes  have  been  observed 
and  compared  by  staining,  and  by  dark-field  examination.  Being  unable  to 
photograph  the  dark-field  preparations  I  must  rely  on  sketches  and  written 
descriptions   of  the  changes. 

The  apparatus  used  for  single  cell  purification  is  the  one  of  Janse  and 
Peterfi  made  by  Carl  Zeiss,  and  a  suitable  moist  chamber  which  guards  against 
contamination,  and  enables  the  accurate  isolation  of  single  organisms. 

Petroff's  egg  medium  without  gentian  violet  has  been  used.  Gentian  violet 
inhibits  tubercle  bacilli,  especially  the  regenerating  forms.  A  spleen  medium 
consisting  of  5  per  cent  ground  and  filtered  hog  spleen  added  to  glycerin  agar, 
a  5  per  cent  serum  and  5  per  cent  potato  added  to  glycerin  agar,  and  various 
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other  combinations  of  glycerin,  serum  and  potato  with  and  without  agar  have 
been  used.  Chocolate  blood  agar  is  a  fair  medium  for  growing  tubercle  bacilli 
and  also  for  demonstrating  any  hemolysis.  Various  other  bouillons  and  solid 
mediums  have  been  tried,  but  plain  veal  egg  mediums  rank  first.  Petroff's 
medium  wnth  gentian  violet  has  little  place.  Serum  mediums,  including  blood 
agars  of  various  kinds,  are  fairly  useful ;  potato  medium  is  less  useful.  The 
spleen  medium  has  a  tendency  to  produce  anomalous  growths  but  is  not  recom- 
mended for  isolating  organisms. 

The  staining  methods  used  have  been  simple.  Good  results  have  been 
obtained  by  using  simple  stains  such  as  Ziehl's,  Gram's  and  a  combination  of 
these  two  in  which  malachite  green  is  used  as  a  counter  stain.  All  glassware 
is   cleaned  in   an  acid  bath,   and  the   stains   are   filtered  before   they   are  used. 

DISCUSSION 

Erxst  Pribram:  The  tubercle  bacillus  is  a  mold  related  to  the  actinomyces 
and  accordingly  can  form  a  mycelium,  bacillary  forms  or  spores.  The  spores 
in  the  tubercle  bacillus  are  difficult  to  recognize  except  by  staining.  Are  the 
red  stained  portions  in  the  bacilli  of  the  illustration  spores  or  parts  of  the 
body?    Do  these  occur  in  all  or  just  in  certain  special  strains  of  tubercle  bacilli? 

H.  C.  SwF.AXY :  I  think  the  granules  are  not  spores  but  rather  resting 
stages. 

April    11.    1<)27.  


AIALIGNAXT    TUMORS    OF    THE    PITUITARY    BODY 

E.     B.     FINK 

Because  of  the  interesting  clinical  syndromes  with  which  they  are  associated, 
tumors  were  the  first  lesions  of  the  pituitary  body  to  be  intensively  studied. 
Most  of  these  are  benign.  Of  the  malignant  tumors,  sarcomas  are  extremely 
rare.  Benda  accepts  only  one  report  as  a  true  sarcoma.  LeCount,  in  a  dis- 
cussion of  acromegaly,  emphasizes  the  absence  of  metastases  as  against  the 
sarcoma  nature  of  many  of  the  tumors  associated  with  acromegaly  and  reported 
as  sarcomas. 

True  malignant  cpitlielial  tumors  of  the  hypophysis  are  occasionally  encoun- 
tered and  are  not  rare.  They  are  malignant,  just  as  rapidly  growing  gliomas 
are  malignant.  They  grow  by  infiltration  of  the  brain  substance,  and  are 
often  rapidly  fatal  but  do  not  produce  metastases  to  distant  parts  of  the  body. 

There  are  two  types  of  carcinoma  of  the  hypophysis.  One  is  composed  of 
epithelial  cells,  usually  derived  from  the  chief  cells  of  the  anterior  lobe.  The 
other,  the  true  nature  of  which  was  first  established  by  Erdheim,  is  a  mixed 
tumor  derived  from  the  embryologic  pathway  of  the  pituitary  body,  the  so-called 
"hypophysenganggeschwulst."  Many  of  these  contain  squamous  epithelial  rem- 
nants of  Rathke's  pouch,  some  of  them  have  structures  resembling  thyroid 
gland  tissue,  cartilage  and  bone.  Probably  all  of  these  malignant  tumors  arise 
from  the  pituitary  stalk,  and  are  extrasellar  from  the  outset. 

Four  tumors  are  presented  in  my  report.  Two  were  composed  of  epithelial 
cells  resembling  neutrophil  chromophobe  cells  of  the  anterior  lobe,  and  extended 
deeply  into  the  brain  tissue  as  far  forward  as  the  frontal  lobe.  The  third  was 
a  mixed  tumor  containing  bone,  cartilage  and  epithelial  structures  resembling 
thyroid  tissue.  The  fourth  was  a  squamous  cell  carcinoma.  All  were  supra- 
sellar tumors,  probably  arising  in  the  pituitary  stalk. 

April    11,    1927. 
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Till-:    p.\'rii()(;i':\i':sis   op"    ack.wh.ocy'I'osis 
ll.\l^;l^:^    jackson 

Since  1022,  wluit  Wcnu-r  Scliultz  first  reported  tlie  symptoms  designated 
"agranulocytosis,"  tlierc  liavc  been  thirty-four  reports  with  the  autopsy  results 
from  tliirty-tvvo  patients.  Twenty-six  patients  were  from  38  to  65  years  old, 
four  were  between  17  and  38  and  one  was  a  boy  4%  years  old.  Most  of  them 
were  female,  only  six  being  male.  There  was  not  any  history  of  previous 
disease.  Most  of  the  women  were  obese,  and  a  number  had  gallbladder  symp- 
toms. One  had  an  alcoholic  cirrhosis  of  the  liver;  two  had  had  a  previous 
attack  from  which  they  had  seemingly  recovered.  The  disease  seems  not  to 
be  contagious.  Twenty-nine  cases  occurred  in  Germany,  one  in  Scandinavia, 
one  in  Vienna  and  three   in   the  I'nited   States. 

Among  the  thirty-four  patients,  pathogenic  bacteria  were  recovered  from 
the  blood  during  life  in  nine.  The  pneumococcus  and  pyocyancus  each  were 
recovered  two  times,  Staf^hylocflccus  aureus  three  times  and  Bacillus  coli  and 
Staphylococcus  aureus  hemolyticus  each  once.  Bacillus  pyocyancus  and  Staphylo- 
coccus aureus  from  two  patients,  injected  into  rabbits,  caused  death  in  one  or 
two  days.  B.  pyocyancus  from  another  produced  a  leukopenia  in  rabbits.  These 
organisms  smeared  on  the  throat  of  animals  did  not  produce  any  reaction.  In 
most  patients  the  throat  during  life  contained  the  usual  organisms.  The  bone 
marrow  after  death  contained  B.  coli,  B.  Pyocyancus,  Streptococcus  hemolyticus 
and  Staphylococcus  aureus  and  alhus  once.  Many  organisms  were  found  in  the 
necrotic  places  in  the  throat,  and  bacterial  emboli  were  found  occasionally  in  the 
spleen,  liver  and  kidneys. 

The  characteristic  lesions  are  the  gangrenous  ulcers  of  the  mucous  mein- 
branes  without  granular  leukocytes  and  their  precursors  in  the  blood  and  tissues 
of  the  body.  The  dilTerential  blood  count  demonstrates  practically  100  per 
cent  lymphocytes.  Ulcers  preceded  by  pseudomembranous  inflammation  occur 
in  the  throat,  especially  about  the  tonsils  and  spread  to  Waldeyer's  ring,  the 
base  of  the  tongue,  the  larynx,  the  trachea,  the  gums,  the  palate  and  through- 
out the  intestinal  tract.  The  regional  lymph  nodes  are  swollen.  The  mucous 
membranes  of  the  vulva,  vagina  and  rectum  also  are  afifected.  The  bone  mar- 
row in  the  long  bones  is  red  and  has  no  granular  leukocytes  and  myelocytes. 
There  are  numerous  nucleated  red  blood  cells  and  the  megakaryocytes  are 
normal.  Microscopically,  under  the  necrotic  zone  of  the  ulcers,  are  a  few 
lymphocytes  and  plasma  cells,  but  no  leukocytes.  The  oxydase  reaction  in 
the  bone  marrow,  spleen  and  other  tissue  is   negative. 

The  most  probable  theory  of  origin  is  that  there  is  some  toxic  agent  w-hich 
destroys  the  hematopoietic  power  of  the  bone  marrow  to  produce  granular 
leukocytes.  That  is,  the  myeloblasts  and  myelocytes  are  destroyed  in  the 
bone  marrow  as  well  as  the  adult  granular  leukocytes  in  the  blood  stream. 
With  this  natural  defense  of  the  body  gone,  ulcerations  of  the  mucous  mem- 
branes occur  as  a  secondary  phenomenon.  The  causal  agent  is  unknown. 
Another  theory  is  that  some  specific  invading  organism  is  the  causal  agent 
and  gains  entrance  to  the  mucous  membrane  of  the  throat.  A  third  theory 
maintains  that  there  is  a  congenital  deficiency  of  the  bone  marrow  to  produce 
granular  leukocytes.     The  occurrence  of  the  disease  late  in  life  disproves  this. 

A  woman,  aged  65,  previously  healthy  except  for  bronchial  asthma,  had  been 
under  daily  observation  in  the  hospital  convalescing  from  a  fracture  of  the 
neck  of  the  femur.  Her  blood  count  before  becoming  sick  was  normal.  She 
died   on  the  seventh  day  of  her   illness.     The   lowest   leukocyte  count  was  300 
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cells  per  cubic  millimeter,  92  per  cent  of  which  were  lymphocytes.     The  autopsy 
demonstrated    ulcerative    lesions    in   the   throat.      The   bone   marrow    had   only 
nucleated   red   blood  cells,  megakaryocytes   and  a   few  eosinophilic   leukocytes. 
April    11.    1927. 


CONGENITALLY    CYSTIC    KIDNEYS 
H.     W.     TRAUB 

Congenitally  cystic  kidneys  in  a  man,  aged  47,  of  at  least  twelve  years' 
duration,  are  reported.  The  left  kidney,  which  filled  the  entire  right  side  of 
the  abdomen,  was  removed  with  the  diagnosis  of  renal  tumor.  Its  weight 
after  inadvertent  bisection  and  loss  of  at  least  a  liter  of  cystic  fluid  was 
3,136  Gm.  Many  cysts,  ranging  in  size  from  that  of  a  walnut  to  that  of  a 
hen's  egg,  were  present.  The  intercystic  septums  ranged  in  thickness  from 
that  of  a  bare  tissue  film  to  several  millimeters.  The  ratio  of  cyst  tissue  to 
solid  intervening  tissue  was  easily  3:1.  While  no  semblance  of  cortical  or 
medullary  marking  remained,  some  sections  contained  many  glomeruli,  as  well 
as   uriniferous    tubules,   all   with   retrogressive   changes. 

After  the  left  kidney  had  been  removed,  the  right  kidney,  which  had  not 
been  felt,  could  be  palpated,  although  its  mass  was  much  smaller.  The  phenol- 
sulphonphthalein  excretion  of  the   right  kidney  was  42  per  cent. 

On  the  twelfth  day  after  the  operation,  thrombosis  of  the  right  leg  occurred. 
Dry  gangrene  of  the  right  foot  followed,  and  death  occurred  sixty-five  days 
after  operation,  and  fifty-three  after  the  onset  of  the  thrombosis.  The  autopsy 
(C.  W.  Fishback)  demonstrated  a  right  polycystic  kidney,  weighing  1,108  Gm. 
Cystic  changes  were  not  found  in  other  viscera.  There  was  an  abscess  at  the 
upper  pole  of  the  right  kidney,  with  fibrous  adhesions  to  the  diaphragm ;  a 
suppurative  pyelonephritis,  ureteritis  and  cystitis,  and  complete  occlusion  of 
the  right  femoral  artery  by  a  thrombus  distal  to  the  origin  of  the  profunda 
femoris.  There  were  various  and  other  changes  of  no  significance  in  causing 
death. 

April    11,    1927.  

THE     PURIFICATION     AND     NATURE     OF     DIPH- 
THERIA   TOXIN 

ARTHUR    LOCKE 

AND 

EDNA     R.     MAIN 

From  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital,  Chicago 

Diphtheria  toxin  may  be  partially  purified  by  a  method  of  fractional  iso- 
electric precipitation.  The  toxic  and  antigenic  principles  are  flocculated  from 
the  crude  broth  filtrate  by  adjustment  of  the  pn  to  i.i  —  3.8  with  0.035  normal 
solution  of  hydrochloric  acid;  the  sediment  is  collected  by  centrifugalization, 
washed  and  dissolved  in  0.005  normal  solution  of  sodium  hydroxide ;  and  the 
alkaline  solution  is  fractionally  precipitated  after  the  addition  of  salt  to  iso- 
tonicity.  Two  fractions  are  obtained,  one  of  which  is  olive  green,  flocculates 
at  pH  5.0  —  5.2  and  contains  all  the  toxic  and  antitoxin-binding  capacity  of  the 
original  broth  filtrate,  associated  with  less  than  0.001   mg.   of  nitrogen  per  Lf 
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unit.  It  is  not  pure  toxin,  'i'lif  otiur  fraction  is  colorless,  llocculatcs  at 
^„  4  0  —  4.06,  is  nontoxic,  nonantitoxin  binding,  but  does  precipitate  witb  antitoxin 
serums.  It  constitutes  more  tiian  50  per  cent  of  tbe  raw  precipitate  and  may  be 
classified  as  precipitinogen.  Both  fractions  give  a  mauve  biuret,  positive  Millon, 
xanthoproteic,  Molisch  and  sugar-reduction  reactions.  The  tests  for  pliosphate 
and  reduced  sulphur  are  negative  so  far.  The  chemical  and  physical  properties 
of  the  precipitates  indicate  the  presence  of  a  mucin,  cither  as  an  impurity  or  as 
an  integral  cementing  or  binding  constituent. 
May  9,  1927. 


CHF.AriCAL     .VLTERATIONS     TX     TIIK     T.YMTMT     OrRlXG 
BACILLARY     SHOCK 

WTI.TTAM     F.     PP:TF.RSFN 

GEORGF     MILLFS 

A  series  of  experiments  were  conducted  to  investigate  further  the  autonomic 
balance. 

The  thoracic  duct  in  quiet,  normal  animals  was  incannulated  under  local 
anesthetic,  and  samples  of  lymph  were  collected  at  intervals  of  from  five  to 
fifteen  minutes.  A  saline  suspension  of  B.  coli,  about  5,000,000  organisms  per 
cubic  centimeter,  \vas  injected  continuously  by  means  of  a  Woodyatt  pump  at 
the  rate  of  from  0.5  to  1  cc.  per  minute  after  a  control  period  of  from  one-half 
to  one  hour. 

The  calcium  was  determined  by  the  method  of  Kramer  and  Tisdall,  and  the 
potassium  by  the  same  method  somewhat  modified.  The  proteins  were  deter- 
mined refractometrically,  and  the  sugars  by  the  micro-Benedict  method. 

The  ratio  of  potassium  to  calcium  changed  following  injection.  Most  often 
it  dropped,  though  in  a  few  animals  having  a  low  ratio  in  the  control  period, 
the  reverse  occurred.  These  minor  fluctuations  were  brought  out  particularly 
by  determinations  made  at  short  intervals  and  were  superimposed  on  gross 
changes  in  the  general  level  which  occurred  over  long  periods.  The  animals 
had  a  tendency  throughout  to  return  to  the  original  status,  and,  as  is  usually 
noted,  to  overcorrection.  As  death  approached,  this  corrective  or  protective 
mechanism  failed,  and  a  sharp  steady  drop  in  the  ratio  occurred.  In  some 
cases  this  phenomenon  was  masked  by  the  liberation  of  potassium  into  the 
lymph  by  hemolyzed  red  cells. 

There  is,  as  would  be  expected,  a  distinct  relation  between  the  various  con- 
stituents of  the  lymph.  For  example,  the  ratio  of  potassium  to  calcium  and  the 
lymph  sugar  show  mirror  images  of  each  other  in  their  curves;  that  is,  with 
the  upward  trend  of  the  one  a  corresponding  drop  is  noted  in  the  other,  a  rela- 
tionship which  often  persists  even  until  the  death  of  the  animal.  Occasionally 
an  animal  was  found  in  which  this  was  reversed. 

Similarly,  the  concentration  of  the  lymph  as  indicated  by  the  lymph  proteins 
tended  to  mirror  the  ratio  of  potassium  to  calcium,  and  here,  as  before,  an 
occasional  animal  showed  a  reverse  reaction. 

The  carbon  dioxide  in  general  tended  to  drop  as  the  experiment  proceeded, 
indicating  a  progressive  acidosis,  but  with  each  sharp  rise  in  the  ratio — i.e.,  an 
increase  in  the  lymph  potassium,  usually  absolute — the  value  of  the  carbon 
dioxide  rose. 
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The  urine  regularly  ceased  flowing  with  a  sharp  rise  in  the  ratio,  and  the 
flow  was  resumed  with  a  fall,  especially  in  the  early  periods  when  the  animal 
still  had  sufficient  resistance  to  recover.  In  one  instance  blood  appeared  in  the 
urine  with  the  final  drop.  A  drop  in  the  ratio  occurred  with  the  onset  of  a  chill, 
and  it  rose  with  the  end  of  the  chill. 

On  the  basis  of  these  experiments  and  in  the  light  of  previous  work,  we  have 
concluded  that  the  presence  of  a  low  potassium-calcium  ratio  in  the  lymph  (one 
below  1.75)  is  associated  with  a  high  degree  of  permeability  in  the  visceral 
organs,  as  is  indicated  particularly  by  the  passage  into  that  fluid  of  such  large 
molecules  as  those  of  the  proteins.  In  other  words,  this  is  a  state  of  visceral 
parasympathetic  orientation  or  activity  during  which  the  permeability  does  not 
exceed  the  bounds  of  recovery.  A  high  ratio  is  indicative  of  a  sympathetic 
status,  that  is,  decreased  permeability. 

With  the  break  occurring  in  the  recovery  mechanism  of  the  animal  an  irre- 
versible change  in  the  balance  and  more  or  less  permanent  injury  to  the  organism 
result.  At  the  same  time  a  rapid  increase  in  permeability  occurs,  the  potassium- 
calcium  ratio  drops,  and,  since  at  this  place  the  liver  is  exhausted  of  sugar,  the 
lymph  sugar  drops.  In  the  animals  that  still  have  available  sugar,  however,  it 
rises  sharply. 

Mav  9,   1927. 


A    CASE    OF    a(;raxular    bronxhonocardiasis 

RUTH     TUXXICLIFF 

.\  .N  r> 
HARR^"     L.     HUBER 

From  the  John  McCoimick  Institute  for  Infectious  Diseases 

Witliin  the  past  few  years  there  have  been  numerous  reports  of  unusual 
infections  of  man  with  higher  bacteria,  and  we  wish  to  present  one  we  have 
studied  for  more  than  two  years. 

The  patient.  Rose  G.,  aged  21,  a  native  of  Sicily,  was  brought  to  America 
by  her  parents  during  her  eighth  year.  She  had  always  been  well,  but  at  the 
age  of  14  she  had  had  a  respiratory  infection  w^hich  was  diagnosed  as  pneumonia. 
After  recovery  she  was  well,  but,  as  she  did  not  gain  in  weight,  tonsillectomy 
seemed  to  be  indicated.  During  the  operation,  under  ether  anesthesia,  at  her 
home,  she  revived  sufficiently  to  tear  away  all  instruments  and  had  to  be  held 
forcibly  until  ether  was  administered  again.  Follow'ing  this,  she  had  a  high 
fever  and  a  dry  cough  for  several  weeks  and  then  slowly  improved,  but  the 
cough  persisted.  She  went  to  work,  changing  positions  frequently  because 
her  cough  disturbed  other  workers.  About  a  year  later,  she  began  to  expec- 
torate small  amounts  of  a  thick,  creamy  sputum. 

She  was  seen  in  the  Respiratory  Clinic  at  Rush  Medical  College,  in  February, 
1924,  when  she  was  18  years  of  age.  A  diagnosis  of  nontuberculous  abscess  of 
the  lung  and  bronchiectasis  was  made.  Repeated  examinations  of  the  thick, 
creamy,  almost  odorless  sputum  showed  numerous  masses  of  fine  bacilli-like 
structures.  Attemps  to  grow  this  organism  on  all  types  of  mediums  failed  at 
this  time,  and  as  the  patient  did  not  improve  under  medical  management,  she 
was  sent  into  the  hospital  to  have  the  abscess  drained.  Her  temperature  seldom 
rose  above  99.2  F.,  and  the  blood  and  urine  were  normal.  Following  this  opera- 
tion,  her   general    condition    improved,    and    she    gained    some   weight,    but   six 
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montlis  later  slic  rrtiinu'd  to  tlic  h()Si)ital  tn  have  drainaKi'  ria'Stal)lislK'd. 
FurtluT  attempts  to  determine  the  type  of  organism  were  made  at  tliis  time, 
with  the  following  results. 

Granules  were  not  observed  in  the  sputum.  Sinear  preparations  contained 
many  slender  rods  with  rounded  ends,  about  5  microns  in  length  and  one-half 
micron  in  width  (figs.  1  and  2).  Some  lilamentous  forms,  liut  no  clubs  or  Ijranch- 
ing  forms,  were  present.  The  bacilli  were  generally  arranged  in  clumps  and 
were   not   mitile.     Tlie  organism   took   ordinary   stains,   was   not   acid-fast   and 
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Fig.  1. — Smear  preparation  from  sputum,  showing  masses  of  rods  surrounded 
by  cells   (Giemsa  stain)  ;   X   250. 

was  granular,  the  granules  retaining  the  Gram  stain.  When  first  examined, 
these  masses  of  bacilli  were  observed,  but  at  that  time  they  were  not  surrounded 
by  cells.  Two  years  later,  they  were  often  found  encircled  by  a  single  or  by 
several  layers  of  epithelial  cells  mixed  with  polymorphonuclear  leukocytes. 
This  arrangement  may  have  been  due  to  the  necrosis  of  the  bronchial  cells. 
Usually,  a  variable  number  of  eosinophil  leukocytes  were  present. 

The  organism  was  an  anaerobe,  growing  best  at  about  36  C.  but  also  slightly 
at  room  temperature.  Growth  appeared  generally  in  from  twenty-four  to  forty- 
eight  hours  after  incubation.     It  was  difficult  to  grow  the  organism,  which  did 
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not  grow  on  blood  agar  or  on  ordinary  culture  mediums.  The  most  favorable 
medium  for  its  cultivation  was  Bacto-malt  extract  agar  (s\'nthetic)  and  malt 
extract  agar  with  and  without  chalk.  Growth  rarely  appeared  on  the  surface  of 
the  agar,  but  when  colonies  did  form  they  were  of  a  deep  cream  color,  soft,  with 
regular  edges  and  were  about  1  mm.  in  diameter.  In  shake  cultures  growth 
appeared  below  the  surface,  the  colonies  were  lenticular  and  varied  from  the  size 
of  a  pin-point  to  1  mm.  in  diameter.  The  organism  grew  in  the  form  of  tiny 
balls  in  the  fluid  of  condensation.     A  little  gas  was  sometimes  produced. 

The  associated  streptococci  died  out  rapidly  on  the  maltose  medium,  so  that 
the  bacilli  were  easily  isolated  in  pure  culture. 

In  cultures  the  organism  appeared  as  rods  with  rounded  ends,  varying  from 
S  to  10  microns  in  length  and  from  one-half  to  one  micron  in  width  (figs.  3  and  4). 


Fig.  2. — Smear  preparation  from  sputum  showing  rods  (carl)olfuchsin  stain)  ; 
X   1,200. 

The  bacillary  forms  appeared  singly  or  in  palisade  arrangement,  the  central 
part  staining  deeply,  with  swollen  unstained  ends.  Some  organisms  had  swollen 
ends  containing  deeply  staining  bodies.  Rosette  formation  was  rarely  seen  on 
the  surface  of  agar,  but  was  usual  in  the  fluid  of  condensation.  The  rods  often 
had  swollen,  unstained  club-shaped  ends  and  appeared  to  radiate  from  a  central 
granular  mass.  Branching  was  frequent,  the  buds  appearing  to  come  from 
deeply  staining  bodies.  Spores  were  not  demonstrated.  The  organism  was  not 
motile.  The  body  of  the  rod  was  gram-negative,  the  granules  retained  the  stain. 
It  was  not  acid  fast  and  stained  with  ordinary  dyes. 

Pure  cultures  of  this  bacillus,  injected  intravenously  into  a  rabbit  and  intra- 
peritoneally  into  guinea-pigs  and  mice,  did  not  produce  any  lesions  one  month 
after  inoculation. 

This  organism  differs  from  the  actinomyces  usually  described  in  not  pro- 
ducing macroscopic  granules  and  clubs  in  the  tissues,  and  differs  culturally  in 
readily  producing  clubs  which  resemble   the  actinomyces  clubs  seen  in  tissues. 
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According  to  CasteUani  {Xcw  OrlaDis  M.  vr  S.  J.  79:20,  WZU),  this  organism 
seems  to  belong  to  tlie  class  of  fungi  of  the  genus  Nocardia.  The  condition  in 
the  lung  seems  to  correspond  to  the  agranular  hronchonocardiasis  described  by 
Castellani  as  a  serious  type  of  bronchomycosis  whicli  runs  a  chronic  course, 
does  not  generally  respond  to  treatment  and  ends  fatally. 
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Fig.  3. — Forty-eight  hour  growth  of  pure  culture  in   Huid  of  condensation  of 
malt  agar   (Ciiemsa  stain)  ;   X   1,000. 


Fig.  4. — Forty-eight  hour  growth  of  pure  culture  in  fluid  of  condensation 
of  malt  agar  (Giemsa  stain)  ;  X  1,200. 

Smnviary — A  case  of  agranular  bronchonocardiasis  is  described.  The  sputum 
contained  masses  of  slender  gram-positive  rods  and  filaments,  which  did  not 
branch  or  form  clubs.  The  organism  grew  anaerobically  on  mediums  containing 
malt,  showed  branching  and  club-shaped  ends  and  often  appeared  in  rosette- 
like masses. 

May  9,  1927. 
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SARCOMA     OF     THE      FEMALE     BREAST 
A.     J.     PETERSEN 

From   the  Henry  Baird  Favill  Laboratory  of  St.   Luke's  Hospital.   Chicago 

Sarcoma  of  the  female  breast  is  a  rare  tumor.  The  older  statistics  place  its 
frequency  at  about  10  per  cent  of  all  tumors  of  the  female  breast,  but  recent 
figures  are  from  2  to  3  per  cent.  The  reclassification  and  the  more  refined 
microscopic  diagnostic  technic  in  use  at  the  present  time  are  unquestionably 
responsible  for  this  disease.  Thus  Poulsen  (Arch.  f.  klin.  Chir.  42:593,  1891), 
in  1891,  found  that  sarcoma  constituted  about  9.3  per  cent  of  all  mammary 
tumors;  WilHams  (Connell,  F.  G. :  Surg.  Gyncc.  Obst.  4:13,  1907),  in  1894,  3.9 
per  cent;  Gebele  (Bcifr.  z.  klin.  Chir.  29:167,  1901).  in  1901,  9.1  per  cent;  Fin- 
sterer  (Deutsche  Zfschr.  f.  Chir.  86:352,  1906-1907),  in  1907,  6  per  cent;  Blood- 
good  (Rohdenburg,  G.  L. :  Proc.  Netu  York  Path.  Soc.  17:112,  1917),  in  1908, 
2.01  per  cent;  Rodman  (Diagnosis  of  Mammary  Tumors,  /.  A.  M.  A.  56:793, 
[March  18]  1911),  in  1911.  2.7  per  cent;  Geist  and  Wilensky  (Sutton,  G.  D.: 
/.  Michigan  M.  Soc.  15:190,  1916),  in  1915,  3.9  per  cent;  Rohdenburg  (Proc.  Neiv 
York  Path.  Soc.  17:112,  1917),  in  1917.  2  per  cent;  Deaver  and  McFarland  (The 
Breast:  Anomalies.  Diseases,  Treatment,  Philadelphia,  P.  Blakiston's  Son  & 
Company,  1917,  p.  372),  in  1917,  2  per  cent;  Winslow  (Ann.  Surg.  74:341,  1921), 
in  1921,  2.94  per  cent. 

The  spindle  cell  type  of  breast  sarcoma  is  the  most  common ;  it  formed  68 
per  cent  of  the  156  sarcomas  in  Gross"  (Am.  J.  M.  Sc,  1887,  pp.  17,  94,  120)  series, 
32  per  cent  of  the  34  in  Gebele's  series,  and  23  per  cent  of  the  43  in  Finsterer's 
series.  Deaver  and  McFarland  found  206  spindle-cell  sarcomas  among  838 
sarcomas  of  the  breast  collected  from  the  literature  up  to  1917. 

A  summary  of  the  reports  of  thirty-seven  spindle-cell  sarcomas  of  the 
female  breast  recorded  in  the  literature  from  1900  to  1925  yields  the  following 
information.  (Ewing,  J.:  Neoplastic  Diseases,  Philadelphia,  W.  B.  Saunders 
Company,  1919.  p.  485.  Graves,  T.  C. :  Brit.  M.  J.  1:81,  1920.  Hyde,  F.  C. : 
Tumors  of  the  Mammary  Gland,  /.  A.  M.  A.  34:773  [March  31]  1900.  Jessup, 
D.  S.  D. :  Proc.  Xezv  York  Path.  Soc.  19:117,  1919.  Jopson,  Speese,  and  White: 
Ann.  Surg.  48:662,  1908.  Lee.  B.  J.:  Ann.  Surg.  72:387,  1920.  L'Esperance,  E. : 
Proc.  New  York  Path.  Soc.  17:112,  1917.  Liell,  E.  N. :  South.  M.  J.  1:392,  1908. 
Ricketts.  E. :  Am.  J.  Obst.  44:689,  1901.  Rosenstein,  P.:  Arch.  f.  klin.  Chir. 
63:555,  1901.  Shere,  O.  M. :  Colorado  M.  J.  11:49,  1914.  Speese,  J.:  Ann.  Surg. 
49:  428.  1909).  One  tumor  occurred  in  a  negro,  aged  50,  the  others  in  members 
of  the  Caucasian  race  between  the  ages  of  14  and  98,  66  per  cent  of  them  in 
women  below  the  age  of  50.  The  average  age  at  which  the  patient  first  observed 
the  tumor  was  42.  Fourteen  of  the  women  were  married,  three  single,  three 
widowed ;  the  social  condition  was  not  given  in  seventeen  instances.  Child- 
birth w^as  mentioned  in  the  histories  of  less  than  half  the  married  and  widowed 
women.  Etiologically,  heredity  played  no  part,  while  trauma  was  recorded  in 
four  instances.  The  left  breast  was  involved  in  twelve  cases,  the  right  in  fifteen, 
the  position  was  not  stated  definitely  in  ten.  The  outer  half  of  the  breast  was 
occupied  by  six  of  the  eleven  tumors  of  which  the  exact  location  in  the  breast 
was  described.  At  first  the  tumor  was  described  as  a  "very  small  lump,"  "pea- 
sized,"  etc.  Twenty  of  the  tumors  grew  slowly  or  remained  for  a  period  of 
from  one  to  thirty-seven  and  one-half  years,  and  there  was  rapid  growth  from 
the  beginning  in  four.  E.  Ricketts  reported  a  tumor  which  remained  quiescent 
for  thirty  years  and  then  grew  to  the  size  of  a  child's  head  in  five  months  fol- 
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lowing  a  severe  attack  of  influenza,  which  left  the  patient  prostrated.  The  sar- 
coma attained  the  size  of  a  walnut  in  seven  instances,  of  a  fist  in  ten  instances, 
and  of  a  child's  head  or  larger  in  twenty  instances.  Five  of  the  tumors  were 
multiple;  the  rest  were  apparently  single.  The  smaller  growths  were  usually 
firm:  the  larger  were  soft  and  frequently  contained  fluid,  cystic  degeneration 
and  liemorrliage.  The  tumor  was  fixed  to  the  skin  in  six  cases,  to  the  pectoral 
nuiscK-  in  tlireo,  to  the  thorax  in  two.  The  nipple  was  retracted  once,  and 
yielded  a  secretion  or  disciiarge  in  only  one  case.  There  was  discoloration  of 
the  skin  of  the  hreast  in  seven  patients,  dilatation  of  the  superficial  veins  of 
tiie  breast  in  nine  patients,  ulceration  of  the  breast  over  the  tumor  in  nine 
patients.  Pain  appeared  in  the  breast  either  early  or  late  in  sixteen  instances. 
The  axillary  lymph  glands  were  enlarged  in  four  of  the  women,  the  supra- 
clavicular in  one.  Actual  infection  of  the  lympii  glands  was  demonstrated  in 
only  one  patient  prior  to  or  at  the  time  of  the  first  operation.  Nine  tumors 
liad  capsules,  but  they  were  not  always  intact. 

Thirty-one  patients  were  operated  on,  with  known  recurrence  of  the  growth 
in  five.  Three  of  tlie  tumors  recurred  in  from  two  to  three  months,  two  of  them 
in  from  four  to  five  years.  Metastases  appeared  in  seven  patients,  five  of  whom 
iiad  not  had  local  recurrence  following  operation,  and  one  of  whom  had  not 
had  an  operation.  The  lungs  were  involved  in  three  cases,  the  liver  in  four. 
The  following  organs  were  aflfected,  each  in  one  instance:  brain,  thyroid,  ribs, 
mediastinum,  w^all  of  the  heart,  lungs,  great  omentum,  liver,  both  kidneys,  left 
ovary,  pancreas,  mesenteric  lymph  glands,  vertebral  bodies,  muscle  of  the  right 
thigh,  left  axillary  glands,  supraclavicular  glands  and  right  inguinal  glands. 
Seven  patients  died  following  operation  because  of  recurrence  or  metastasis, 
whereas  in  an  equal  number  neither  condition  occurred  for  periods  of  from 
one  and  one-half  to  twenty-four  years.  The  average  duration  of  life  of  the 
former  patients  from  the  time  of  the  initial  appearance  of  the  tumor  until  death 
was  ten  years;  from  the  time  of  the  beginning  of  rapid  growth  until  death, 
three  years.  Eight  patients  were  said  to  have  sufifered  emaciation,  weakness 
and  cachexia.  Seventeen  other  spindle  cell  sarcomas  of  the  female  breast 
(mentioned  in  the  bibliography  quoted)  reported  from  1900  to  1925  are  not 
included  in  this  summary  because  of  insufficient   data  in  the  reports. 

The  first  of  two  sarcomas  of  the  breast  reported  here  occurred  in  a  well 
nourished,  married  white  woman,  aged  44.  She  was  struck  on  the  right  breast 
in  an  automobile  accident,  and  a  week  later  noted  a  small  lump.  There  was  no 
pain  at  any  time,  but  the  lump  gradually  increased.  After  about  two  months, 
examination  revealed  two  firm,  freely  movable  nodules  in  the  upper  outer  quad- 
rant of  the  right  breast,  the  largest  about  the  size  of  a  small  orange,  the  other 
one  half  that  size.  There  was  no  retraction  of  the  skin  of  the  breast  or  axillary 
adenopathy.  The  patient  gave  a  history  of  one  childbirth.  A  clinical  diagnosis 
of  fibro-adenoma  of  the  right  breast  was  made.  The  right  breast  and  axillary 
nodes  were  removed  in  the  service  of  Dr.  L.  L.  McArthur,  and  following  an 
uneventful  recovery,  the  patient  was  given  a  series  of  roentgen-ray  treatments. 
She  is  living  and  well  four  and  one-half  years  after  the  appearance  of  the 
tumor. 

The  pathologic  report  (Edwin  F.  Hirsch)  was  as  follows:  This  was  a 
recently  amputated  breast  with  a  little  axillary  fat,  forming  a  tissue  30  by  16 
by  6  cm.  in  its  maximum  dimensions.  On  the  upper  side  was  a  diamond- 
shaped  piece  of  skin,  19  by  7  cm.  with  a  nipple,  and  in  the  deeper  tissues  were 
tw^o  firm  masses,  6  by  5.5  cm.  in  their  greatest  dimensions.  The  nodule  first 
mentioned  was  firm,  white  and  translucent,  with  a  thin  capsule;  the  other  was 
also  firm,  white  in  places,  but  mostly  yellow.  Lymph  glands  in  the  axillary 
region  were  as  large  as  2  cm.  in  their  greatest  dimensions.  Microscopic  exami- 
nation  of  the   tumors   showed   infiltrating   bands    and   dense   masses   of  fibrous 


369 


tissues  in  which  there  were  many  immature  spindle-shaped  and  irregularly 
shaped  cells  and  nuclei  (fig.  5).  Sections  of  the  lymph  glands  did  not  contain 
this  tissue. 

The  second  tumor  occurred  in  a  well-nourished,  married  white  woman, 
aged  31,  who  had  noted  a  small  nodule  about  the  size  of  an  egg  in  the  upper 
portion  of  her  right  breast  for  about  eight  years.  This  nodule  began  to  grow 
more  rapidly,  and  in  a  few  months  attained  the  size  of  an  orange.  The  right 
breast  was  amputated  in  the  service  of  Dr.  W.  J.  Hurley,  and  following  an 
uneventful  recovery  the  patient  was  treated  by  the  roentgen  ray  over  a  period 
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of  about  a  year.    The  patient  was  living  and  well  two  years  after  the  beginning 
of  rapid  growth.     She  had  never  been  pregnant. 

The  pathologic  report  (Edwin  F.  Hirsch)  was  as  follows:  This  was  a 
recently  amputated  female  breast  forming  a  mass  of  tissue  when  spread  out 
about  18  by  16  by  4  cm.  On  the  upper  side  was  an  oval  piece  of  white  skin 
19  by  8  cm.,  with  a  nipple.  In  one  place  there  was  a  tear  in  the  tissue  of  the 
breast  about  8  cm.  in  diameter.  The  lining  was  scarred  and  torn  fibrous  tissue. 
Adherent  to  the  lining  were  masses  of  white  edematous  fibrous  tissue  from 
1  to  3  cm.  in  diameter.  On  the  outside  of  these  tumor  masses  was  the  normal 
substance  of  the  breast.  Inside  were  three  separate  edematous  pieces  of  white 
and  blood-stained  tissue  8  by  2  by  4.5  cm.,  6  by  4  by  2  cm.  and  3.5  by  2.4  by  2  cm. 
Sections  across  these  pieces  showed  edematous  white  tissue  mottled  about  20 
per  cent  with  dark  red  hemorrhages.  Sections  of  the  tissue  masses  in  the 
cystlike  place  contained  edematous  fibrous  tissue.     Portions  of  it  were  necrotic, 
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otlicr  portions  (k'liscly  hyalinizfd.  Widfly  scattcnd  ducts  liiu-d  with  a  simple 
columnar  cpitliclium  were  found  in  all  of  these  tissues.  These  ducts  did  not 
have  tlie  appearance  of  infiltrating  tissue.  In  some  of  tiie  sections  the  tissues 
were  cellular,  hut  of  the  conntctive  tissue  variety  and  seemed  to  he  in  active 
growtli. 

According  to  Deaver  and  McFarland,  most  mammary  sarcomas  are  well 
encapsulated  at  first,  hecause  they  usually  arise  through  the  sarcomatous  trans- 
formation of  benign  tumors.  He  supports  this  theory  by  three  arguments : 
1.  A  small  tumor  exists  in  the  breast  for  a  long  time,  then  takes  on  a  rapidity 
of  growth  out  of  all  proportion  to  the  previous  rate  of  growth  and  often  attains 
great  size.  2.  Mammary  sarcomas  are  well  encapsulated  and  freely  movable 
during  the  early  part  of  their  existence,  while  sarcomas  elsewhere  in  the  body 
arc  barely  surrounded  by  a  definite  membranous  capsule.  It  is  therefore  con- 
cluded that  mammary  sarcomas  derive  their  capsules  from  the  benign,  ante- 
cedent tumors  from  wdiich  they  grow.  3.  Mammary  sarcomas  are  commonly 
described  as  adenosarcomas,  adenocystic  sarcomas  or  other  forms,  and  the 
occurrence  of  epitlielial  glandular  elements  in  their  structure  may  be  accounted 
for  by  supposing  that  they  develop  in  tumors  of  glandular  structure,  many  of 
whose  elements  persist  in  spite  of  the  sarcomatous  change  of  the  connective 
tissue. 

On  the  otlier  iiand,  there  is  tlie  relatively  rare  sarcoma  which  arises  directly 
from  the  connective  tissue  of  the  breast  and  begins  as  a  small  tumor  that 
grows  steadily  and  rapidly.  It  rarely  attains  great  size.  Ulceration  of  the 
skin  occurs  early.  Metastasis  to  the  internal  organs  is  less  common  than  in 
the  first  type  of  sarcoma  described.  Of  the  thirty-seven  patients  whose  cases 
are  summarized  above,  there  were  four  in  whom  the  tumor  displayed  immediate 
rapid  growth,  and  it  may  be  noted  that  metastasis  occurred  in  but  one  of  these. 

The  differential  diagnosis  of  sarcoma  of  the  breast  is  often  difficult.  The 
small  recent  mobile  sarcoma  may  be  taken  for  a  fibro-adenoma,  and  the  diag- 
nosis depends  on  the  histologic  examination  of  the  tumor  tissue.  An  ulcerated 
sarcoma  with  axillary  adenopathy  may  be  mistaken  for  a  carcinoma ;  but  a 
large  firm  tumor  of  recent  rapid  growth,  without  the  usual  retraction  of  the 
nipple,  the  usual  fixation  of  the  surrounding  tissues  and  the  usual  axillary 
involvement,  should  suggest  sarcoma  rather  than  carcinoma,  according  to  Gross. 
The  spindle  cell  sarcoma  may  be  differentiated  from  the  round  cell  and  the 
giant  cell  sarcoma  by  its  development  at  a  comparatively  early  age,  its  slow 
recurrence  after  removal  and  the  long  life  of  the  patient.  The  round  cell 
sarcoma  occurs  at  a  comparatively  late  age,  recurs  rapidly,  and  the  duration 
of  life  is  relatively  short.  The  giant  cell  sarcoma  likewise  appears  late  in 
life,  but  the  duration  of  the  life  is  remarkably  long,  and  local  recurrence  is 
delayed  longer  than  in  the  other  types. 

May  9,  1927. 
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